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UAL IN SIMPLICITY! 


ONLY 3 MOVING PARTS IN ASCO 3-WAY SOLENOID VALVES 


Millions of Trouble Free Operations... are the result in %”, %” and %” sizes, all with full flow capacity 
of the simplicity designed into ASCO 3-way solenoid provided by oversize pressure and exhaust orifices. 
valves. Fewer wearing parts mean substantial savings Standard Bulletin 8316 Valves are suitable for air, gas, 
in maintenance costs...reduction in down-time losses. oil and water at pressures up to 250 p.s.i.; higher pres- 
Simple in construction, ASCO 3-way solenoid valves sures can be handled by modified versions. 
are simplicity itself in operation—solenoid piloting of . ‘ , 
ne Sepe a ; rie, New! Catalog No. 202 covers the ASCO line of 
two simple diaphragms. Absolutely tight seating is a S 23 Wel “ 
? “a Solenoid Valves. Write for your copy today. 
feature—no closely fitted parts or valve seat grinding 
are required. 
Exceptionally large ; capacity permits rapid fill- > . : 
_ Excey ionally large flow capacity permits ray For Immediate Delivery... 
ing and venting of cylinders... valves operate up to : . 
’ World’s largest stock 
400 cycles per minute. . ia oy 
a. ; of Solenoid Valves. 
Conversion from normally open to normally closed . a. 
; a A complete Solenoid Valve 
—or the reverse —takes just 30 seconds; only simple . , ’ 
; : Stock List will be sent 
rotation of the valve bonnet required. page ith 
. . ; © you with your copy 
ASCO 3-way valves can be supplied with general ers + tage 
; , of Catalog No. 202. 
purpose, water tight or explosion-proof enclosures, and 
may be mounted in any position. Valves are available 


ASCO Valves Automatic Switch Co. 


ASU ra’ 52-H Hanover Road, Florham Park, New Jersey « FRontier 7-4600 
® * 


N : 
AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES - ELECTROMAGNETIC CONTROL 
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Pennsalt 


Chemicals 


ESTABLISHED 1850 


AAA CONTROL SYSTE 


Alkyl Alkanol Amines produced at Pennsalt Chem- 
icals’ new plant in Wyandotte, Michigan are used in 
the manufacture of local anesthetics, antihistamines, 
textile lubricants, ion exchange resins, and emulsifiers 
for wax polishes. To assure the amines produced are 
of the high quality required for these uses, the new 
AAA process equipment, recently installed, features 
TRANSCOPE® Recorder Controllers by Taylor. 

The plant, designed and constructed by Catalytic Con- 
struction Company, utilizes 21 TRANSCOPE one and 
two-pen Recorders; 13 TRANSCOPE Indicators; and 
23 TRANSCOPE Controllers to record and control 
flow, pressures and levels. 


shove shows Taylor Transcove Indicators and Recorder-Controllers 


ym a central control panel for Alkyl Alkan Selous production at 


Pennsalt Chemical Corp.'s new plant at Wyandotte, Mich 

Taylor's Servo-Powered TRANSCOPE Electronic (700) 
series) and Pneumatic (90J series) Recorder Control- 
lers convert input signals to records of unprecedented 
accuracy — % of 1% with standard instruments; % of 
1% optional. They also give threshold sensitivity 
of 0.1% of input signal; a pen-mounted, three-month 
ink supply; and a truly rectilinear chart — no curved 
time lines. 

Ask your Taylor Field Engineer for details on these and 
many other features of TRANSCOPE servo-operated 
recorders. Or write for Bulletin 98286 (pneumatic) or 
98335 (electronic). Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Ontario. 


“Taylor /natruments MEAN ACCURACY FIRST 
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ISA Journal 


Inner secrets of 


inner valves 


FACTS EVERY CONTROL VALVE USER SHOULD KNOW 


This is a rare photograph . . . presented in a com- 
pletely unretouched form, It shows the inner valve 
of leading makes of diaphragm control valves. The 
inner valve determines the control result. 

The most amazing fact is the size... all are 
listed as two inch valves. All are high lift. But 
compare them. 

Note the Kretey & MUELLER inner valve at the 
far left. It equals the others on every point of con- 


sideration ; exceeds on many. Look at the diameter 
across the skirt . . . that’s one reason for the re- 
markable Cy of K&M valves. Look at skirt length; 
the solid, not fabricated, design. Measure 
the rugged guide posts and the large column. 
Examine the machining and the super-finishing. 

It’s no wonder . . . K&M is the valve that likes 
to be compared. It’s a better valve and a better value 
by every measure of comparison. 


FOR THE COMPLETE FACTS... 
write for the K&M Valve Engineer- 
ing Data Catalog, Bulletin CV53. 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 


64 Genung Street, Middletown, New York 
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The ISA Journal is microfilmed by 
University Microfilms, Ann Arbor, Michigan 
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The addition of the new Series 1400 valve body to the 


H O n eywel | Honeywell line of control valves now gives you a choice of 
actuator-body combinations to match your applications, 

an n O u n ces Now you can choose the exact type and degree of control 
you need, without pushing a valve beyond its design limits 

. .or without paying for more performance than you need. 


th € The compact Series 1400 valve body is available in a full 
range of materials, ratings and sizes, with screwed or 


N EW flanged ends. It can be used to regulate small flows in 


process, pilot plant, research and commercial control sys- 
tems. Each body size (14", 34” and 1”) has a wide range of 


7 
S © ry © S reduced ports with Cv’s from .025 to 11.0. Two bonnet 


constructions facilitate mounting of five types of actuators 

p % f. —three pneumatic and two electric. 
bs ¥ Each actuator-body combination fits a different range of 
RS Aj . ( operating conditions and performance characteristics, but 
: with sufficient overlapping of these ranges to give you a 


wider selection on the basis of cost. For complete details, 
write for Bulletin B803-1. MINNEAPOLIS-HONEYWELL, 
Fort Washington, Pa. 


ndustreal and 


ystem 


Honeywell 
Hast we Cod 


HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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variable “off control” 


with F&P “Scanning” Control Stations 


enclosed—with plug-in, rack, or field mounted 
controllers—for ratio or cascade control. 


When variables are at desired values, pointers read 
at “12 o’clock” on these new F&P scanning-type 
Indicating Control Stations. If a pointer is not at 
12 o’clock, the operator can quickly spot the vari- 
able “off control”. 

Actually, F&P supplies two types of miniature 
indicating control stations for pneumatic control 
systems. Dial of the scanning-type illustrated can 
be rotated so that normal pointer position is at 
12 o’clock. The other model employs a fixed 
3¥%-inch diameter dial. 


Long-distance READABILITY 
plus the Widest Versatility Ever 


Both models use dials with LARGE numerals, so 
that you can read them at a considerable distance. 
F&P Indicating Control Stations simplify a host of 
pneumatic control systems—and save you money 
too. You can use them in so many ways—in the 
control room on conventional or graphic panels 
—out near the process because they are totally 


And, in addition, these two handy features... 


Adjustable damping of Input Signal—maintains 
gauge life and high accuracy (better than =-% % ). 


Continuous Valve Indicator—via a 3” scale at the 
bottom of the case. 


The Fischer & Porter 1214 
Series Miniature Pneumatic 
Indicating Control Station. 
Unit measures approxi- 
mately 6 x 6 x 12 inches— 
case is completely enclosed 
for outdoor use. 


GET FULL INFORMATION NOW. Contact 
your nearest F&P Field Engineer, or ask for Spec 
ification 57P/1214. Fischer & Porter Company, 
621 County Line Road, Warminster, Pa. In Can 
ada: write Fischer & Porter (Canada) Ltd., 2808 
Jane Street, Toronto. 


™r FISCHER & PORTER COMPANY 


A world-wide instrument company with plants in Australia, Canada, England, France, Germany, Holland, Mexico and the United States. 
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SCANNING \WHAT’S NEW 


AUTOMATION AT WORK. The success of utility firms in keeping the cost 
of electricity down is one of the wonders of modern industry. Since 1939, 
with the cost of living up 115%, the cost of electricity has risen only 3%! 
Reason: research plus automation. For example, of the $13 to 14 billion 
spent in 1959 by all US industry for research and development, electrical 
manufacturers alone spent 14—about $3! billion—far more than any other 


industry. 


VERY TIMELY. With fears of fallout from Russia’s recent massive nuclear 
testing preying on many minds, announcement of a new radioactivity mon- 
itor comes as welcome reassurance. Built by Delta Instrument Corp. of Clif- 
ton, N.J., the new system continuously monitors in-stream radioactivity lev- 
els in water supplies, milk, and other critical foods and drinks. Alarms are 
given when radioactivity approaches permissible maximums. Device _ in- 
cludes a solid-state computer with digital count and memory, for accuracies 
of 0.1%. 


AUTOMATIC MOTORMAN. From widely spaced sources comes word of the 
automation of yet another oldtime trade. Last month at Erie, G.E. put an 
electronically-controlled rapid-transit car through station starts and stops, 
door openings and programmed accelerations fully automatically. And 
through loud speakers to startled passengers in Moscow’s Subways last sum- 
mer came this announcement: “Citizens, this train is being controlled by an 
electronic computer!” Actually, these test runs did include a motorman-——just 


in case. 


ENGINEERS, KEEP OUT! In his new book, “Engineering Management & Ad- 
ministration,’ Val Cronstedt advises removal of all administrative duties 
from engineers and technical personnel. He believes only misunderstand- 
ing and conflict will arise when engineering departments are headed by 
skilled engineers unskilled in administration. Thinks he: The manager’s 
deep-seated need to be boss and the engineer’s mistrust of non-technical 
managers can be resolved only by psychological means. 


SILENT SOUND BAFFLES BURGLARS. Great Britain’s Electronic Labora- 
tories, Ltd., now offers to US trade a $250 transistorized ultrasonic burg- 
lar alarm. Protected rooms are filled with a fixed pattern of sound waves 
above the reach of human ears. If anything moves, the pattern is disturbed 
and alarms sound. Thus, the room is protected no matter how the burglar en- 
ters, even through the floor, ceiling or wall, or from hiding in a closet. 
Thoughtful provision: To accommodate authorized intruders like mouse- 
hunting cats, threshold sensitivity is adjustable. 


FUTURE LANGUAGE. To simplify the job of the computer in tomorrow’s 
man-machine civilization, the human race may be obliged to greatly sim- 
plify its languages. So said Dr. Simon Ramo, vp Thompson-Ramo-Wool- 
dridge, to the recent Computer Applications Symposium in Chicago. Short- 
er sentences and phonetic spelling will be adopted, and multiple word 
meanings avoided, to exploit the alluring benefits of the man-machine com- 
munication devices just emerging tocay. (Continued on page 11) 
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HERE'S THE 
MOST ADVANCED 
LEMPERATURE INDICATING CONTROLLER 


AVAILABLE! 


NEW SENSITROL PYROMETER COMBINES 
e Daystrom Creative Engineering 


e Weston Accuracy and Reliability 


The Daystrom Sensitrol Pyrometer is now available for 
your most critical temperature control applications. 
This new instrument has an accuracy of +0.5%, full 
scale, and a sensitivity of +0.1%, thanks to a depend- 
able Weston galvanometer sensing ele- 

ment. A non-contact photocell actuates 

the control... completely eliminating 

drag on the galvanometer. 


Here are a few of the many other fea- 
tures offered by Model 8800 Sensitrol 
Pyrometer: Solid state throughout. 
Plug-in moduiar construction for sim- 
plicity of maintenance . . . no soldering 


YL 











required. Only 10% 4” x 744”, the unit can be flush or 
panel mounted. It has a long 6-inch scale, range of 0-400 
to 0-4,000 F, with set points adjustable over entire 
range. Signal lights at each end of the scale make it easy 
to read control position from a distance. Two modes— 


ON-OFF or three position. 


Write today for complete technical data or applications 

assistance on the new Sensitrol Pyrometer—a product of 
unexcelled Daystrom experience and 
traditional Weston accuracy! Day- 
strom, Incorporated, Weston Instru- 
ments Division, 229 Manchester Road, 
Poughkeepsie, N. Y. 


International Sales Division, 100 
Empire St., Newark 12, N. J. In Can- 
ada: Daystrom Ltd., 1480 Dundas 
Highway East, Cooksville, Ontario. 


oar 
‘DAYSTROM »s INCORPORATED 


WESTON INSTRUMENTS DIVISION 


“Reliability by “Design. 


ISA Journal 
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SCANNING \ WHAT’S NEW (Continued from page 9) 


TOO FEW ENGINEERS? To find the future need for engineers in Southern 
California, the Hertz Engineering Scholarship Foundation, Los Angeles, sur- 
veyed 20 representative employers. Findings: requirements in electronics, 
utilities, and chemicals will be up 26% by 1965, and another 28% by 1970. 
Several smaller defense contractors expect their need for engineers to triple 
by 1970! Too, recruiting costs, already $2,000 to $3,000 per man, may sky- 
rocket to $8,000. With engineering college enrollments sliding from 217,732 
in 1958 to 202,956 last year, they see trouble ahead. 


THIRD GENERATION COMPUTER. ISAJ’s roundup of computers available 
for process control (pp 49-52, ISAJ 9/’61) already is obsoleted by an- 
nouncement of TRW Computer Company’s Model 530. It is their first 
machine using stored logic in place of wired-in logic: word length, order 
structure and instructions can be changed during normal loading, with no 
hardware modification. This makes available almost unlimited numbers of 
commands. The 530 is an outgrowth of their AN/UYK machine recently 
delivered to US Navy Bureau of Ships. 


NO POLITICAL BIAS. All the current hassles over the reapportionment of 
congressional representation now busying our politicians could be quickly 
and fairly settled by electronic data processing. Many such problems were 
created across the nation by population shifts revealed in the 1960 US Cen- 
sus. If both political parties could agree on ground rules before the ma- 
chines went to work, a computer could quickly produce an impartial re- 


districting. 


VAST SOVIET AUTOMATION. The industrial expansion plans presented by 
USSR premier Nikita Krushchev to the recent 22nd Congress of the Com- 
munist Party call for massive doses of automation. Automatic and semiau- 
tomatic production lines are to be increased 60 times by 1983! Due to the 
demands of modern technologies like missiles and electronics, especial au- 
tomation efforts will be made in aluminum and other nonferrous metal 
production, and in semiconductor fields, he said. Similar directives to the 
21st Congress were substantially fulfilled (p. 59, ISAJ 12,’60). 


BIG BREAKTHROUGH FOR EDP. Great new fields rapidly opening up to 
electronic data processing will make this new activity a true industrial giant 
almost overnight. Seventy-five international patent experts recently formed 
a committee to study automation of the tremendous job of patent searching. 
EDP is opening up great bodies of new legal and business information to 
lawyers and courts. The US Internal Revenue Service now is being equipped 
to accept tape-recorded tax returns from major firms. The US Weather Bu- 
reau has begun analysis of the billions of facts in past weather history going 


back to 1888. 


ULTRA HIGH-SPEED PRINTING. Recent advances in solid-state electronics 
and rapid film processing could result in a system for the reproducing of 
printing, include fine-quality pictures, at speeds rivalling the fastest compu- 
ters, asserts J. K. Moore, CBS Labs. Developed for the military, CBS’s Vid- 
iac phototypesetter generates 2,000 characters per second. Such machines 
could chew up the tremendous job of alphabetizing, inserting, deleting, 
collating, page makeup and typesetting of the 1800-page Manhattan phone 
directory in a single day! 
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Automatic Switching 
Eliminates 
Matching of Pressures win 


New Honeywell PneumatiK Tel-O-Set Instrumentation 


Honeywell brings new features, new performance to small case 
instruments with the introduction of PneumatiK Tel-O-Set Instrumentation. 
Here are just a few of the many new features: 


Automatic Switching Just a flip of the control lever switches the instrument 
from automatic to manual or vice versa. There are no bumps, no 

delays, no matching of pressures required. This simplified switching makes 
cascade control systems practical for the operator. 


Easily accessible adjustments Zero and damping adjustments to pen 

can be made while the pen is recording. Effects of adjustments can 

be seen while they are being made. Since it is not necessary to withdraw the 
recording chassis to make adjustments, there is no possibility of 

causing a pen zero shift. 


Interchangeable chassis and controllers Recording and indicating chassis 
are interchangeable. Just pull out one chassis and plug in the other. 
Quick-connect air terminals eliminate the need for tubing connections. T'wo- 
and three-mode controllers with backset adjustments are also 

completely interchangeable. 


Easy-to-read, easy-to-change 4-inch charts Pen position on the 4-inch 
chart permits instantaneous reading of variables at all times. Pen arm 
design also permits rectilinear recording. Front-loading, tilt-out chart 
drive makes it easy to change chart rolls in a matter of minutes. 


All cases fit 6 x 6 cutouts All models fit standard panel cutout of 
6” x 6”. Overall dimensions: 6°,” wide; 7!” high: 1514” deep. 


Calibrated control adjustment Adjustments to controller can be easily 
made from back of the panel by removing controller cover. Calibrated 
dials for each adjustment ensure precise setting of proportional band, reset 
and rate values. Optional front-set control adjustments make it easy 

to set control from front of panel. 


Easy to remove components To remove any particular component 
from the case, it is only necessary to loosen a screw or lift a latch. 


HANDY DEMONSTRATOR-IN-PRINT Get the full story 
. on new Honeywell PneumatiK Tel-O-Set 
eo ee Instrumentation by writing for this handy 
demonstration-in-print. This booklet covers in words 
and pictures all the important installation, operation 
and maintenance features of the new line. It will 
= help you evaluate the many advantages PneumatiK 
t Tel-O-Set holds for your process. Send for it 
today. MINNEAPOLIS-HONEYWELL, 4403 Wayne Avenue, 
Philadelphia 44, Pa. In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


HONEYWELL INTERNATIONAL Sales and Service officesin principal cities of the world. Manufacturing 
in United States, United Kingdom, Canada, Netherlands,Germany, France, Japan. 
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CRESCENT ARMORED MULTITUBE 


FOUR CORROSION-RESISTANT TYPES 


with numbered Tubes, for easy identification 


In damp or corrosive locations where a moderate degree of mechanical protection 
to the tubes is required. as in troughs or attached to sheltered building surfaces as 
supporting means. the first construction illustrated is recommended. It employs a 
TYPE CT Mylar** tape. and a tough. corrosion-resistant polyvinyl chloride thermoplastic sheath. 
resistant to water, acids, alkalies, oils and most chemicals, applied over CABLED 
copper tubes. The sheath will not support combustion. 


Gives corrosion protection to the tubes. and the galvanized steel armor protects the 

tubes and polyvinyl thermoplastic sheath from mechanical injury during and after 

TYPE CTA installation. Recommended for direct burial in concrete or pulling into underground 
conduits. 


Gives corrosion protection to the galvanized steel armor as well as the tubing. 
TYPE CAT Recommended where the polyvinyl thermoplastic sheath will not be subject to 
mechanical injury. 


7 VV 7 
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Combining the advantages of Types CTA and CAT, the fourth type illustrated has 
the polyvinyl chloride thermoplastic sheath both under the armor and over the armor, 
thus providing maximum mechanical and corrosion protection. 


TYPE CTAT 


This product is 
licensed under U. S 


Pat. No. 2,578,280 


{ll these corrosion-resistant types can be furnished with copper, aluminum and polyethylene tubes, and up to 37 tubes. 





Plastic Coated Single Tubes, copper or aluminum, should be used to give corrosion protection to 
all single lines up to the final tube fitting, where trouble from corrosion may occuv. 








Send for Bulletin 960-C giving complete information and engineering data 


CRESCENT INSULATED WIRE & CABLE CO.,, INC. 
TRENTON, NEW JERSEY 


*Reg. Trade Mark **Dupont Reg. T.M 
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Contracts 


Fischer & Porter is supplying 
the flow and pressure instru- 
mentation for an experimental 
sea water conversion plant being 
built for Rocketdyne Division/ 
NAA by the ITEC Corp. at Man- 
dalay Beach, Calif. 


A contract to build 12 magnet- 
ic tape recorders for two major 
satellite programs has _ been 
awarded to Minneapolis-Honey- 
well’s industrial systems division 
by Lockheed Missile & Space Co. 


Schaevitz Engineering has re- 
ceived a $608,500 order from 
General Dynamics for acceler- 
ometers to be used on missiles of 
the Terrier and Tartar type. 


Automatic “star tracking” sys- 
tems for B-52 and -58 jet bomb- 
ers have been ordered from 
Kollsman Instrument Corp. un- 
der a $1,900,000 Air Force con- 
tract. 


TRW Computers Co. has in- 
stalled an RW-300 computer con- 
trol system at the Tulsa refinery 
of DX Sunray Oil Co. to perform 
on-line, closed-loop control of a 
new 85,000 barrel-per-day crude 
oil distillation unit. 


Newly-designed shock-mount- 
ed console calibrators for check- 
ing accuracy of field-based in- 
struments used in critical assign- 
ments have been purchased from 
Weston Instruments/Daystrom 
for consignment to Gentile AFB. 


Consolidated Electrodynamics 
is supplying the Bureau of Naval 
Weapons with additional pres- 
sure detectors and depth com- 
pensators under a $560,000 con- 
tract. 


Award of a pipeline supervis- 
ory and automatic control sys- 
tem contract has been made to 
Dresser Electronics/SIE Division 
by the Bechtel Corp. for Pacific 
Gas Transmission Co. and Al- 
berta Natural Gas Co. 
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National Science Foundation 
has contracted Texas Instru- 
ments to provide an oceano- 
graphic measurements team for 
the floating research lab, USN 
ELTANIN, which is participat- 
ing in a US Antarctic research 
program. 


Fifty vessels of the Navy’s Mil- 
itary Sea Transportation Service 
are being outfitted with a new 
and improved type electronic 
echo depth sounder developed by 
Raytheon under a $275,000 con- 
tract. 


Southern Land Timber & Pulp 
Corp. has purchased a G.E. 312 
process control computer for in- 
stallation in its new 700 ton per 
day kraft linerboard mill at Ce- 
dar Springs, Ga. 


Sales & Earnings 


First quarter sales of Beckman 
Instruments for the period ended 
Sept. 30 were $16,558,100 com- 
pared to 1960’s $15,846,698. Net 
income: $973,861 or 64¢ per share 
as against $817,395 or 57¢ a share 
for the same period in 1960. 


With sales for the first 6 
months reaching $1,615,325, com- 
pared with $1,034,449 for the 
same period of 1960, Computer 
Instruments Corp. reported rec- 
ord income of $213,138 for the 
period ended June 30. This com- 
pared with income of $78,577 for 
the 6-month period a_ year 
earlier. 


Hagan Chemicals & Controls 
reported total sales and revenue 
of $30,540,290 for the 9 months 
ended Sept. 30, compared to 
$30,384,696 for the like period in 
1960. Net income for the first 9 
months: $1.361,765 compared to 
1960’s $1,390,244. 


Annual sales of $205,403 for 
Elion Instruments’ fiscal year 
ended July 31 compared with 
$25,268 last year. To complete its 
product development, the com- 
pany sustained a loss of $224,108 
compared with a net loss of $139,- 
897 in 1960. 


ECONOMICS 


Earnings of Electronic Associ- 
ates totaled $669,000 for the first 
9 months of 1961, a 4.5% increase 
over the $640,000 for the same 
period last year. Sales for the 
first 3 quarters: 20.5% above last 
year. 


Radiation Inc.’s sales rose to 
$26,244,383 during fiscal 1961 
ended Aug. 25, against previous 
year’s sales of $23,155,845. Net 
income: $587,839 or 60¢ a share, 
compared with 1960’s $184,787 or 
20¢ a share. 


Nine months net income for 
Black, Sivals & Bryson was $526, 
276 compared with $134,009 a 
year before. Sales amounted to 
$30,618,847 against $28,828,917 
last year. 


Orders of the Ohmart Corp. in- 
creased 28% during the first 3 
quarters of the fiscal year ended 
Aug. 31. Profits also zoomed to 
35% over the 1960 period or ap- 
proximately 43¢ per share com- 
pared to 40¢ last year after ad- 
justment for a 3-for-1 stock split. 


For the 9 months ended Sept. 
30, IBM’s net earnings were $152, 
887,977 or $5.55 a share. Last 
year’s figures: $119,088,057 or 
$4.34 a share. 


Nuclear-Chicago’s net sales 
jumped 30° to $8,331,712 and 
net earnings increased 22% to 
$641,211 for the fiscal year ended 
Aug. 31. Earnings per share: 82¢ 
compared to last year’s 67¢. 


Listings & Dividends 


Hallicrafters Co., Chicago elec- 
tronics firm, has been approved 
for listing on the NY Stock Ex- 
change. 


Proceeds of the recent offering 
of 100,000 shares of National In- 
strument Labs capital stock at 
$3 per share will be used to ex- 
pand product development and 
marketing of the Washington 
firm’s industrial gas flowmeters 
and allied instruments. 
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designing an instrument around a 
specific medium — rather than vice 
versa — invariably results in a more 
efficient, more economical unit be- 
cause the trials of re-design and 
costly alterations are avoided. 

In the field of recording charts, 
Gubelman is the organization most 
frequently consulted. to provide 
basic recommendations to the 
instrument designer. 

Why is this so? Because only 
Gubelman is fully equipped to 
follow through by providing a com- 
plete chart “package”, including: 


PAPERS 

heat, pressure and electrically 
sensitive papers of all types. Sole 
suppliers of Nashua’s Heatrace®, 
Prestrace*, Electrace® Charts. 


CHARTS 

for all methods of recording, in- 
cluding Pen, Ball Point, Electrical, 
Thermal and Pressure, in roll or 
flat form. ; 


IRS 
for Diazo and general use. 


For additional information write to 
George Hoxie, Applications Director. 


100-8 E. KINNEY STREET 
NEWARK 5, NEW JERSEY 
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European Solid State 
Telemetry Market Booms 


Convinced that the burgeon- 
ing economic revival of Western 
Europe indicates an abundant 
existence of market opportuni- 
ties, J. B. Bullock, v-p of Moore 
Associates, San Carlos, Calif., re- 
cently conducted a 6-week sur- 
vey of the European market for 
American-made solid state tele- 
metry equipment. 

“The European market for this 
type of US equipment has never 
been explored,” said Bullock. 
“Our study is aimed at measur- 
ing just how much and what 
kind of equipment the Common 
Market can absorb.” 

According to Bullock, who met 
with representatives of leading 
electronics firms in Denmark, 
Yugoslavia, Italy, Greece, Eng- 
land and France, solid state digi- 
tal remote control and _ super- 
visory equipment, key compo- 
nents in the automation of many 
industrial processes, are finding 
increased acceptance abroad. 


Electronic Telemetry 
For USSR Pipeline 


Extensive electronic telemeter- 
ing and remote control equip- 
ment for a Russian crude oil pipe- 
line is being designed by Serck 
Controls, English digital equip- 
ment maker, under contract to 
Snam Progetti of Milan. The 
equipment will be part of a com- 
prehensive oil pipeline system 
which the Italian firm is supply- 
ing to the USSR. 

Since the Russian pipeline sys- 
tem is some 2,800 miles long, it 
requires special design because 
of the wide temperature varia- 
tions and remote location of 
equipment. The Serck system, 
containing 19 stations, will en- 
able pumping and other opera- 
tions at each of the stations to 
be controlled and examined at 
two central points so that the 
pipeline can be operated as a 
dynamic whole. 

The system involves the trans- 
mission of 161 measurements. 440 
controls, 593 monitoring func- 


tions and 463 alarms. An import- 
ant feature is that all these func- 
tions are carried out using a sin- 
gle two-way communications cir- 
cuit with a normal speech band- 
width. In order to obtain the 
necessary speed of operation, 
reliability and accuracy, the re- 
mote supervisory control system 
is constructed exclusively from 
transistor circuits and employs 
digital techniques. 

Associated with the Serck tel- 
emetry system is complex se- 
quencing equipment for the local 
control of pumps and counting 
equipment for producing inven- 
tories of the corrected weight of 
oil in large tank farms. 


British Steel Men 
Visit US Industries 


Two hundred members of the 
British Iron & Steel Institute 
visited the US recently on a 3- 
week good will and industry 
sight-seeing tour. It was the first 
trip to the US since 1904 by the 
Institute which customarily vis- 
its a foreign country every other 
year. 

The members split into groups 
and travelled to Cleveland, De- 
troit, Pittsburgh and Washing- 
ton, visiting the metal works and 
plants of US Steel, Union Car- 
bide, Republic Steel and other 
large corporations. 


Internat’l Flight 
Test Symposium Set 


The 2nd International Flight 
Test Instrumentation Symposi- 
um will be held on April 16-18 
at the College of Aeronautics in 
Cranfield, England. 

Sponsored by the College’s De- 
partment of Flight, the symposi- 
um will feature papers by indi- 
viduals from the US, the United 
Kingdom and Europe. As in 1960, 
an exhibition of instrumentation 
equipment will also be held. 

Further information can be 
obtained directly from M. A. 
Perry, Dept. of Flight, College of 
Aeronautics, Cranfield, Bletch- 
ley, Bucks., England. 





fe GOVERNOR CO 
manenancrown 


meee 
mee 


WIZARD I 
PRESSURE CONTROLLER 


The original Wizard | 
Pressure Controller is st 
available for those applica 
tions not requiring volume 
relay or reset features. The 
simp. icity of a self-operated 
regulator and the accuracy 
f a pilot or relay operated 
regulator are found in the 
eries 4100U. This is. un 
juestionably, the reason for 
the continued popularity of 
the Wizard | series 


If it flows through pipe anywhere in the world 
...chances are it’s controlled by 


the Fisher/man shows how fo get..... 


Accurate pressure control 
in spite of demand changes 


WIZARD Il 
Pressure Controller 


@ Faster response to pressure changes provided by 
volume relay @ Pin-point control made possible by reset 
feature, adjustable from .005 to 1 minute per repeat ® 
Wide pressure ranges handled by brass, steel or stainless 
steel Bourdon tubes for 30 to 15,000 psi, Bellows assem- 
blies for pressures below 30 psi and vacuum @ Easily 
reversed from direct to reverse action without additional 
parts & Universal mounting on a wall, panel, or on yoke 
of control valve Compact construction consists of two 
sub-assemblies encased in weatherproof die cast aluminum 
housing, either can be removed without disturbing case 
mounting. Write jor bulletin No. D-4150B Ls..1100 or 

zard |. Fisher Governor Company, Marsha!!towx. lowa. 
Plants in Woodstock, Ont., Rochester, England. butterfly Valve 
Division: Continental Equipment Co., Coraopolis, Pa 


FISHER: 


SINCE 1880 
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FIRST 
SIMPLIFY... 


First step to automation is to simplify 
the information now presented by a 
multitude of multi-record charts, 
gages, and annunciator lights. The 
Bailey approach gives the operator 
data he needs (logged periodically), 
keeps continuous watch on all varia- 
bles, makes calculations where re- 
quired, alarms when trouble threatens. 
Reliability of recorded data is in- 
creased ... operators can devote full 
attention to correcting off-normal con- 
ditions and improving operations. 


NEXT 
Voermwry... 


Next, verify the practicability of auto- 
mation by extending supervisory con- 
trols, letting equipment perform more 
operating functions. Automate key 
systems, one at a time, by push-button 
controlled sub-loops. This approach 
smooths the transition to complete 
automation and improves safety to 
men and machinery by providing safe, 
uniform start-up, shut-down, and 
normal operating procedures. 


Yu 
Tompt?e 


THEN 
AUTOMATE 


Final steps to automation can then 
be made at any time with full confi- 
dence and proved operational experi- 
ence. These steps are: 1) to consolidate 
supervisory controls, conventional con- 
trols, and sub-loops for full-range auto- 
matic operation once the plant has 
been placed on the line; and 2) ulti- 
mately, to add start-stop control to 
provide full automation. 



































How to get assured results 
from AUTOMATION 


Nd Gain AS YOU go 


Complete automation is a long step forward 
with many challenges along the way. 

The Bailey step-by-step approach to auto- 
mation makes possible step-by-step certainty 
... provides step-by-step benefits ... requires 
only step-by-step commitment. 

In the initial steps it makes possible many 
or most of the benefits of complete automa- 
tion with considerably less investment than 
required for the ultimate. And it permits the 
decision to take each succeeding step to be 
made only after satisfactory evidence that it is 
economically justified and functionally sound. 

Bailey 700 Systems draw on the best avail- 
able techniques, including analog and digital 
manipulation, trend recording, time sharing, 


ig 


ee * 
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scanning, alarming, calculating, controlling, 
and logging, as required to meet operating 
objectives. Individual systems, including logic 
and sequence units, are coordinated by 
Bailey’s distinctive method of parallel pro- 
gramming to achieve plant automation. The 
parallel-programming approach improves 
plant availability by making it practical to 
remove individual systems from service or 
reprogram without disturbing operation. 

Ask your Bailey District Office, or write 
for more information on the Bailey step-by- 
step approach to automation with Bailey 
700 Systems. Bailey Meter Company, 1021 
Ivanhoe Road, Cleveland 10, Ohio. In Canada 
—Bailey Meter Company Limited, Montreal. 


Bailey Systems Concepts are Founded on 45 vears of Experience 
acceceses 


Bailey experience extends to and in- 
cludes the atomic power field. In the 
completion of the Enrico Fermi Atomic 
Power Plant at Monroe, Mich. in 
1961, Bailey Meter Company was 
prime instrument contractor, supply- 
ing both pneumatic and transistorized 
electronic control systems. Al65-2 


Bailey experience in automation dates 
from electrically operated boiler controls 
in 1924, automatic start of boiler controls 
on steam-electric locomotive in 1936, and 
fully automated package boilers in 1948. 
This Bailey 750 System for simplified 
display of power-plant operating infor- 
mation was installed in 1959. 


Twenty-one of the twenty-six most 
efficient steam-electric stations in the 
United States use Bailey Instruments 
and Controls.* This reflects more 
than 45 years of Bailey developments 
devoted to improving the reliability 
of power-plant operation. *Listed in 
Federal Power Commission Report S-143. 


BAILEY METER COMPANY 


700 Systems 
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ACRAGAGE. 


CONVENIENCE 


2 SECONDS 


TO OPEN CONNECTION 


Outside threaded 
for %'’ connection 


Inside threaded 
for %'' connection 


Coes OT Uo Mt Ofelalal-leoiiela 


NEW Poly-Clip Ring 
Fits %" and 2” Sizes 


fol me tat-it- tal melel-lallaley 


No more retainer-ring corrosion . . . no more glass breakage 


when prying out stubborn rings! 

This new polypropylene ring snaps in and out instantly with- 
out special tools... and gives you a positive, weather-tight closure. 

Now standard on all phenolic Acragage cases, it is also avail- 
able on aluminum or iron cases for special applications. 

There’s added convenience, too, in our exclusive new Quar- 
ter/Half Connector. The single fitting is threaded inside and out 
for standard 1,” and 14,” connections. 

For complete information on Acragage styles, ranges and 


prices, write today for Catalog XU-G 


ss 
ve 


MR CONTROLS 


Robertshaw-Fulton Controls Company @ 


FULTON SYLPHON DIVISION, KNOXVILLE 1, TENNESSEE 
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COMPANIES 


~ ON THE MOVE 


Mergers & Acquisitions 





Loral Electronics has moved 
into the field of oceanography 
with the acquisition of an entire 
line of underwater “airplanes,” 
photo equipment and related de- 
vices from world-famous under- 
water expert, Dr. Dimitri Rebi- 
koff, who also heads Loral’s new 
operation as technical director. 
(See ISAJ, 11/61 page 85.) 


A new company, Richards In- 
dustries, has acquired Dover 
Corp.’s OPW-Jordan Division, 
Cincinnati manufacturers of reg- 
ulators and control valves. 


Holtzer-Cabot Corp. has _ be- 
come the new corporate entity 
for the Motor, Telephone and 
Janette Divisions of the former 
National Pneumatic Co. of Bos- 
ton. In addition the Vapor Corp. 
of Chicago has purchased the 
products and name of the Transit 
Division of National Pneumatic. 


Under terms of a_ proposed 
merger, Kenyon Instrument Co. 
will become a wholly-owned sub- 
sidiary of Flexible Tubing Corp., 
Guilford, Conn., through an ex- 
change of common shares. 


Expansion 


With expansion into a new 
3,000 sq ft building, Esterline 
Angus Instrument Co., Indianap- 
olis, will also increase its devel- 
opment and design engineering 
staff. 


Automation Industries’ new 
Isotech division will operate un- 
der patent license agreement 
with California Research Corp., 
a subsidiary of Standard Oil of 
California, to offer fluid flow 
measurement services to the oil, 
gas and chemical process indus- 
tries. 


Transdata, information and 
communication systems maker, 
has recently enlarged its facil- 
ities by moving to a new 12,000 
sq ft building at 1000 N. John- 
son Ave., El Cajon, Calif. 
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The Most Significant Picture in Our Industry 


Every control systems engineer with an eye on the future 

has his eye on this building. 

This is a picture of the Thomas J. Watson Research Center, dedicated 

on April 25, 1961, at Yorktown, New York. It is the largest laboratory in 
the world devoted entirely to computer research. Within this building, 
IBM scientists are engaged in basic and applied research which 

will result in new products for IBM, and new potentials for 

computer applications. 

These potentials are what excite control engineers. We see control 
systems of the future coming closer to achievement—we are stimulated 

to turn the designs of our day dreams into designs with possibilities. 

We know, that in the years to come, the work done in this building 

will revolutionize our industry. As a leader in control system design and 
manufacture, Electro-Mech welcomes this research center as a link 

to the future. We are proud that one of our custom products, the graphic 
control panel shown at right, is a part of this significant new building. 


4 ff. y 
Klectro-Mech Corporation (Etectro-Mech) Norwood, New Jersey 
Z Acco 
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32,916 ENGINEERS 
think of 
MDI Polarized 


+ON 13,5 OR 7 
CLOSES 1 TO 12 
PAT. 2526685 


Actual Size 


Servomechanisms 
Differential Controls 
Computer Circuits 
Process Controls and 
other applications 


45.5% 
rated MULTIPLE COILS 
best feature. 1 to 

4 coils on 8-pin octal 
or 12-pin plug-in base 


47.270 
noted OPERATING 
SPEED, 1 millisecond 


39.5% 

liked the choice of 
CONTACT 
ARRANGEMENT 
Side-stable, center-off, 
spring-biased 


GINEER 


We're sure you'll agree 
with these and the other 
12 preferred features 
of MDI relays. Write for 
illustrated brochure. 


MAGNETIC DEVICES, INC. 


Dept. 6 
712 East Street 
Frederick, Maryland 


’ 
T 
0 
0) 
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New Adaptive & Optimum Control 
Course Offered 


A graduate winter institute on 
optimum and adaptive control 
system theory will be held at 
the University of Florida in 
Gainesville, February 19-24. 

The institute will cover new 
concepts of adaptive and op- 
timum control which just recent- 
ly have brought about radical 
changes in design philosophy. 
Realizing that a majority of pro- 
fessional people in the automatic 
control field never have taken 
formal courses involving these 
new concepts, University offici- 
als have established the one- 
week institute featuring six 
guest lecturers carefully chosen 
for their wide range of interest 
and recognized stature. 

Dr. John E. Gibson, director of 
the control and information sys- 
tems laboratory, School of Elec- 
trical Engineering, Purdue Uni- 
versity, will lecture on the theo- 
ry and philosophy of adaptive 
systems and also describe work 
presently being done under his 
direction at Purdue. 

Discussing fundamental as- 
pects of multivariable systems 
and their optimum control will 
be Dr. Mihajlo D. Mesarovic, 
visiting professor at Case Tech 
and one of the group which in- 
itiated the foundation of IFAC 
(International Federation for 
Automatic Control). 

Prof. H. P. Whitaker of MIT’s 
Department of Aeronautics and 
Astronautics will present a lec- 
ture on the theory and design of 
model reference adaptive-con- 
trol systems. These systems, orig- 
inally proposed and investigated 
at MIT’s instrumentation lab, are 
now being used in aircraft con- 
trol. 

ISAman Dr. T. J. Williams, 
engineering supervisor of Mon- 
santo’s process evaluation group, 
research and engineering divi- 
sion, will cover the application 
phase of optimum and adaptive 
control. This lecture will be of 
particular interest to industrial 
delegates since emphasis is on 
process control. 


The head of Washington Uni- 
versity’s graduate control pro- 
gram and consultant to McDon- 
nell Aircraft, Dr. John Zabor- 
szky, will discuss performance 
criteria and the philosophy of 
automatic control. 

Dr. Olle I. Elgerd, director of 
the graduate control and simula- 
tion program at the University 
of Florida and consultant to the 
Martin Company’s inertial guid- 
ance and control group in Orlan- 
do, will lecture on mathematical 
tools of optimum and adaptive 
control, analytical as well as nu- 
merical. 

Registration requirements for 
the Institute are a bachelor’s de- 
gree in any of the engineering 
fields or in physics, plus a prac- 
tical or academic background in 
control systems. 

Deadline for registration is 
January 15. For further informa- 
tion contact: W. R. D. Nickelson, 
Room 309, College of Engineer- 
ing, University of Florida, 
Gainesville, Fla. 


Iron & Steel Conference 
Set for March 14-16 


The 12th National Conference 
on Instrumentation in the Iron 
and Steel Industry will be held 
March 14-16 at the Hotel Pick- 
Roosevelt in Pittsburgh, Pa. 

Sponsored by ISA’s Metal Di- 
vision in cooperation with the 
Pittsburgh Section, the confer- 
ence will feature a banquet 
Thursday and a field trip Friday 
morning. 

Harry M. Gravatt of Allegheny 
Ludlum Steel Corporation is the 
conference chairman: Vice chair- 
man is Kenneth J. Smith, US 
Steel Homestead Division. 

Further information can be 
obtained from the publicity and 
registration chairman, Louis C. 
Bishop, c/o Hagan Chemicals & 
Controls, Hagan Center, Pitts- 
burgh 30, Pa. 





Atlanta Section-Ga. Tech 
Sponsor Short Course 


The ISA Atlanta Section in 
conjunction with Georgia Insti- 
tute of Technology will sponsor 
a short course in modern instru- 
mentation, February 12-16 on the 
Tech campus. 

Aimed at senior engineering 
personnel, the course will incor- 
porate the latest concepts of 
automation, computers and in- 
strumentation, thereby enabling 
enrollees to evaluate efficiently 
the problems of replacing human 
effort with appropriate automat- 
ic equipment. 

The automation sessions will 
deal with the development, ter- 
minology and economics of auto- 
mation, its application to manu- 
facturing and chemical process 
industries, the design of an auto- 
matic system and feedback con- 
trol. 

Instrumentation sessions will 
cover basic concepts and classi- 
fication of industrial instrumen- 
tation and control devices, and 
their application to heating 
plants and the chemical process 
industries. 

The facilities of the Georgia 
Tech Computer Center will be 
used for the computer sessions, 
with fundamentals of both ana- 
log and digital computation and 
computing equipment illustrated 
by specific examples. In addition 
registrants will be able to pro- 
gram their own problems. 

Spearheading the course are 
Atlanta Section Education Chair- 
man Dr. Joseph Krol, professor 
of industrial engineering and 
short-course supervisor at Geor- 
gia Tech, and Prof. Richard Wei- 
gand, director of Tech’s Depart- 
ment of Short Courses and Con- 
ferences. 

Registration applications 
should be made immediately 
since classes are limited. For 
further information contact: Di- 
rector of Short Courses, Georgia 
Tech, Atlanta 13, Ga., no later 
than the February 5 deadline. 


MOVING? 


_ You won't want to miss a single 
issue of ISA Journal when you move 
to your new home—so please tell us, 
well in advance, what your new address 
will be. When you write, be sure to 
give us your old address too—enclose 
a clipping of the address label from a 
recent copy if possible. We'll see that 
you don’t miss a single issue if you 
notifv us at least six weeks in advance 
of your moving date. Write to: ISA 
Journal, Penn Sheraton Hotel, 530 Wm. 
Penn Place, Pittsburgh 19, Pa. 














“A new Universal controller, you say?’ 





“Yep... a complete 
control station in itself.” 


Will accept current or retransmitting slidewire inputs for both 
process variable and cascaded set points—all inputs and the 
output are isolated with either continuous current or relay 


output versions available. 


Full details in 
Bullet f B850 


CORPORATION + MICHIGAN CITY, INDIANA 
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Hot-Gas Pneumatics Moves Ahead 


In their new Hot-Gas Test Center labs, peopled 
by technicians resembling men from Mars, 
Chandler Evans Corp., West Hartford, Conn., is 
developing far-out new missile control devices 
that may very well reach Mars one day. These are 
the missile attitude control motors, control sur- 
face actuators and thrust-vector servocontrols that 
are powered by 2000 psi gases at a fiery 2000°F 
(See “Hot-Gas Pneumatics—New Field in Con- 
trol,” p. 40, ISAJ 4/61). 


Old Firm: New Ideas 


This latest Chandler-Evans development facility 
consists of four test cells and a large centralized 
instrument room (See photos). A famous old 
line manufacturer of aircraft-engine carburetors, 
Chandler Evans has grown along with the new 
generations of aircraft and missiles, and now rates 
as a leader in hot-gas servocontrol. 

Typical research project is pictured above. 
Small rocket motors are used for attitude control 
of missiles and satellites. The unit shown is de- 
signed to produce 300 pounds of thrust. It derives 


Technician in heavy 
protective clothing 
readies a smal 
hot-gas motor for 
test firing. 


generated through the combustion of hydrazine 
fuel with nitrogen tetroxide oxidizer. 

Elaborate miniature thermocouple techniques 
allow temperatures developed in various parts of 
the motor during its brief firing test runs to be 
measured. Data are read out on oscilloscopes and 
strip-chart recorders in the centralized instrument 
room (See photo page 25). These instruments are 
arranged for fast flexible conversion to meet any 
test need, with plug-in components which permit 
quick change-over to different numbers and types 
of thermocouples. Recorders can print out up to 


this force by expelling the high-pressure hot gases 24 temperature points. 





my From Foxboro - 
_ the simplest pneumatic 


ee 


Simplest to install 


Foxboro’s Type 12A Pneumatic Temperature Transmitter 
weighs just seven pounds and takes up as little space as 
your telephone. Installation is a one-man job. And look 
at the rugged mounting bracket. You can mount the Type 








12A anywhere — in any position — even directly on the 
bulb well. You’ll find it’s easier to manipulate the new, 
smaller flexible armored tubing to just the spot you want. 


It won’t kink either. 
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power planned for future missiles will develop 
even higher heats. Thus, today’s hydraulic flight- 
control systems are being obsoleted rapidly. While 
such hydraulic systems do have advantages over 
pneumatic in system “stiffness,” the hydraulic 
fluids themselves have reached their upper limits 
of temperature. Here, the new hot-gas-operated 
pneumatic servos and motors are providing a solu- 
tion. Thus the development being done by Ceco 
is a vital link in the mastery of space. 





L-A Reprints for Sale! 


Reprints: Reprints of 160 out of the 210 conference 
papers are available for sale. Those available were 
indicated by an asterisk in the Conference Pro- 
gram booklet. Price: $.50 ea. to members; $.75 
each to others. 

Reprint Compilations. Groups of related reprints 
are offered in loose-leaf binders, as follows: 
Member Others 

$4 $6 


Lab technician watches his Daystrom/Weston multipoint 
recorder plot temperatures during a test firing. 


To make its hot-gas lab as versatile as possible, 
Ceco has mounted all its instrument consoles on 
casters. Thus, instruments can be rearranged eas- 
ily into different groupings, as required. In addi- 


tion, a large patchboard is used (See photo) to 
route inputs from any one of the four test cells 
to either the oscillographic or multipoint record- 
ers. With its constantly-changing test require- 
ments, Ceco finds such flexibility an important 


advantage. 


Hydraulics Outmoded 


As missiles go higher and higher, so it seems, 
The extreme 


do their operating temperatures. 


Analysis Instrumentation 
Strain Gage Instrumentation 5 
Shock & Vibration Instrumentation 4 
Nuclear Instrumentation 

Measurement Standards 

Computers & Data Handling 6 


) 


Order prepaid please from ISA, Penn Sheraton 
Hotel, Pittsburgh 19, Pa 














temperature transmitter ever 


Simplest to calibrate 


You can calibrate the Foxboro Type 12A Temperature 
Transmitter in the field in a matter of minutes. All you 
need is a screw driver for most span elevations. And for 
extreme elevations, you need just a simple compensator 
bellows. What’s more, you get wider range limits to work 
with — from —400F to +1400F — and 15 spans. 


Get the complete story on why the Type 12A Tem- 
perature Transmitter gives better performance with 
lower installation and maintenance. Write for Bulle- 
tin 13-17. The Foxboro Company, 3412 Neponset 
Avenue, Foxboro, Massachusetts, U.S.A. 


————————— 


CIRCLE NO. 17 ON PAGE 120 


Simplest to maintain 


The Foxboro Type 12A Temperature Transmitter needs 
practically no maintenance. It has no links, no secondary 
levers or fulcrums. And it’s fully compensated for ambient 
temperatures and pressures. That’s why you’re guaranteed 
+0.5 percent calibrated accuracy. That’s why it operates 

year after year under the toughest conditions of 
shock, wear, corrosion, and weather. 


FOXBORO 


REG US PAT OFF 
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MEASUREMENTS 
START 

WITH 

L&N 
ELECTRODES 





like the immersion assembly above— 
which is just one of L&N’s complete line of 
pH and redox electrodes for industrial and 
laboratory use. 

Accurate and dependable, these electrodes 
use an L&N-developed special glass com- 
position which provides minimum solubility 
to extend electrode life . and minimum 
sodium error to broaden the detection range. 

To get the best out of your L&N pH instru- 
ments, be sure to use L&N electrodes! You'll 
find it pays. For details on L&N electrodes, 
ask your nearest L&N office for Data Sheets 
E-96(1) and NS5(1). Or write Leeds & 
Northrup, 4929 Stenton Ave., Phila. 44, Pa. 


LEEDS & NORTHRUP 


Pioneers in Precision 
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SCANNING / DATA HANDLING 





“Life Profile’ Data 


The Special Weapons Office, 
Bureau of Naval Weapons, has 
awarded to Associated Testing 
Laboratories, Wayne, N.J., the 
big job of evaluative testing of 
components for the Polaris mis- 
sile. 

Dynamic life tests will be run 
on resistors, relays and transis- 
torized modules used in Polaris, 
under combined environmental 
conditions. By reduction of these 


Automatic Report Writer 


Allegheny-Ludlum’s big four- 
stand tandem cold mill, at Brack- 
enridge, Pennsylvania, now 
writes out its own production 
reports. In operation since 1952, 
the mill recently was equipped 
with advanced electronic con- 
trols which log its output of 
stainless steel on an automatic 
typewriter and punched tape, re- 
placing the former man-pencil- 
clipboard method. (See Figure 
below). 

The faster, more accurate in- 
formation supplied by automatic 
data handling gives mill man- 
agers more precise and scientific 
control of production. Mill oper- 
ation is both more efficient and 
trouble free, and tolerances of 
finished steel are held closer to 
specification. 


Information automatically re- 
corded includes: gage of steel 
before and after rolling, cus- 
tomer order data, finish and melt 
number, exact time of rolling, 
operator number, steel width and 
weight of coil before and after 
rolling, time for rolling, and a 
record of all rolling delays plus 
any one of 60 reasons for the 
delay. 


Digital auto- 
matic test 
equipment 
(left) is used 
by Associating 
Testing to 
evaluate Polaris 
components. 


data, Associated Testing will pre- 
pare “life profiles” of each com- 
ponent. Statistical analysis of 
data will use une Weibull dis- 
tribution mathematics, and other 
advanced methods. 

The new tesis will use these 
new techniques: continuous 
monitoring of contact transfer 
for dry-circuit relays; monitor- 
ing for momentary circuit dis- 
continuities; digital automatic 
test measurements (see photo 
above). 


By feeding these data into its 
new electronic computer, Alle- 
gheny-Ludlum can quickly de- 
termine optimum product mix, 
average rolling time, payroll and 
incentive, production costs, ma- 
jor causes of breakdown, mill 
capacity and productivity, and 
similar factors. For the first time 
in any steel mill, each depart- 
ment — Production, Engineering, 
Accounting, Payroll and Quality 
Control — all get the different 
kinds of data they need, simul- 
taneously and promptly. 


Control Station and data-readouts of 
Allegheny-Ludilum's new cold mill 
data-handling system. 





ete} ')-) § = 
LENSES 


ete} b-18 = 
CHECK 


... for the precise calibration that means 
RECORDING CHART DEPENDABILITY 


the end of a process, for example, will have the 
same value as a 25 psi recording at the start. 


Charlie Robinson, our pressroom supervisor, is 
making a careful chart calibration check in the 
picture above. He does this often. 


To make this test Charlie uses two engraver’s 
glasses, a special templet...and the 50 years of 
chart printing experience that stands behind every 
GC Recording Chart. 


What this test involves is making sure that the 
center line of the circular punches on a GC Strip 
Recording Chart is always the same distance — 
the correct distance — from the zero line of the 
chart grid. This means that a 25 psi recording at 


Take rigid inspection standards like these — 
and add repeated paper and ink tests, continuous 
humidity control in production and storage areas, 
and speed of printing and delivery. You'll see why 
more than 5,000 chart users rely regularly on GC 
dependability. 


GC stocks more than 15,000 different chart 
types. We design and print charts for special 
purposes. Why not send now for our new sample 
brochure ? 





RECORDING 
CHARTS 


TECHNICAL RECORDING CHART DIV. 
GRAPHIC CONTROLS CORPORATION 
189 Van Rensselaer St., Buffaio 10, N.Y. 








CIRCLE NO. 19 ON PAGE 120 


December 1961. Vol. 8. No. 12 / 27 





Here is the ideal combination of high per- 
formance and economy in a 7-channel, 4- 
speed system that meets IRIG Telemetry 
Standards. Versatility is another advantage. 
The Model 2000 system uses interchange- 
able Sanborn FM or direct record/reproduce 
electronics — all solid-state, in 7” of panel 
space and you can have any combination 
of direct and FM channels simply by chang- 
ing circuit cards. Recording capability may 
be extended beyond the system’s minimum 
input levels through the use of Sanborn 
“850” and other compatible amplifiers. 
The Model 2000 Magnetic Data Recorder 
has four speeds and uses standard 14-inch 
tape on 1014-inch reels. All controls are on 
the front, and several convenience features 
are included: an integral FM Alignment 
Meter that eliminates the need for electron- 
ic counters, an automatic squelch, a tape 
footage counter, and provision for using 
one channel for flutter compensation. 
Complete details are available from Sanborn 
Sales-Engineering Representatives in prin- 
cipal cities throughout the U. S., Canada 
and foreign countries. 

Price FOB Waltham, Mass., in Continental U. S. A.; 
subject to change without notice. State and local taxes 


must be added where applicable. 
(Specifications subject to change without notice) 
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eable FM and di 
uce electronics ~ 


COMPARE PERFORMANCE, PRICE PER CHANNEL 


SPECIFICATIONS 

Input 2.5 V into 10,000 ohms, single 
ended, adjustable. 

Out put 2.5 V into 1,000 ohms or more, 
single ended; level, position adjustable. 

Bandwidths (Max) 

Speed FM 
334”/sec 0-625 cps 
714"/sec 0-1,250 eps 
15”/sec 0-2,500 eps 50-25,000 eps 
30”/sec 0-5,000 eps 100-50,000 eps 

(100% modulation on FM = + 40% car- 

rier deviation) 

Linearity Maximum error due to nonlin- 
earity: 0.2%. 

Drift 0.5% of full scale for 10 V power 
line change, 10°C ambient temperature 
change, or for 24 hours at constant power 
line voltage and ambient temperature. 

Signal-to-Noise Ratio (Min) 

Direct: 40 db at all speeds. 
FM: 40 db RMS at 30”/sec and 15”/sec; 
35 db RMS at 714"/sec; 33 db RMS at 


334"/see. 


SAN BORN™N 


INDUSTRIAL DIVISION 
175 Wyman Street, Waltham 54, Massachusetts 


Direct 
50-6,250 cps 
50-12,500 eps 


CIRCLE NO. 20 ON PAGE 120 


Readout, as well as 
input monitoring 
during magnetic re- 
cording, may be pro- 
vided by this 
compatible 17-inch, 
8-channel Viso-Scope 
or other Sanborn 
monitoring instru- 
ments, or by direct 
writing systems. 





Creating 
A War-Proof 
World 


EDITORIAL 





Most of us at one time or another have convinced ourselves that war is an everlasting 
calamity of mankind—a thing too big for humans to overcome. This kind of thinking has 
been going on so long that now—by fear, profit, greed, power, defense, or whatever reasons 
or motives you want to name—men have created mammoth war machines and weapons ca 
pable of eliminating life on earth by one single immediate eradication. The horrers of a nu 


} 


clear holocaust shculd convince us that we must find a way to stop making war and deter 


thcse nations bent on killing their neighbors by the millions to accomplish their objectives 


Science, te-hnology, engineering and hard earned wealth have been mobilized by nations 
to create ever-increasing destructive power with the fabulous success of exterminating civili 
zaticn. Why not organize this advanced technology for the purpose of preventing war? To 
day the prospect of a war-proof world is beyond the comprehensio.. of most of us, and the 
concepts of war safety control are only visions. I for cne am thankful for this vision, for it 
can be the beginning of acceptance by enginzers, scientists and citizens that our world can 
be war-proof. The idea of using our technology to prevent war may sound revolutionary 
unrealistic and plain foolish. I hope it is as foolish as the Wright brothers’ idea to fly, Billy 
Mitchell's concept of air power, and the unbelievable challenge to create the atomic bomb 
Let us hope that our success in creating this instrument of destruction will convince us that 
we can be equally successful in waging war on war 

There are men who think we have a chance to save ourselves from self-destruction. One 
is Howard G. Kurtz, a senior partner of Handy Associates, management consultants. Based on 
a 14-year study he submitted a consulting report “Control of World Crisis” to the Foundation 
for Instrumentation Education and Research. The report was signed by 20 leading scientists, 
engineers, executives and educators—many from the field of instrumentation and automatic 
control. The report is released for public discussion without any approval or disapproval by 
FIER. The signers state, “As a matter of greatest urgency, we agree that all possible consid 
eration should be given to decisive, forward new action to clarify the psychological, social and 
technological problems and to mobilize the special efforts required to achieve proper world 


security under an additional new strategy for prevention of war 


This concept of War Safety Control does not suggest that we disarm, nor that we pacify to 
achieve peace, rather that we clarify the concept that science and technology can be employed 
to control world crisis. It suggests a giant international complex of instruments, data handling 
equipment, surveillance systems, detection equipment and computers reaching into every crit 
ical facet of military, industrial and economic activity of every major country; with control, in 
spection, and deterrent police forces, centering in the United Nations or some similar world 
organization. The system would maintain national security without interference in national 


government. It is a surveillance system dwarfing anything ever conceived 


Engineers and scientists would not be called on for the political work necessary, rather 
perfect the instruments and their application to insure that war cannot be started. It is con 
ceivable that the millions of manhours now going for military systems could go for makin; 


this earth sate for human progress 


Chas W 


Fditor 
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USAF's New Calibration Center . .. 


by WALLACE L. HORTON 


Acting Director of Heath Operations 
Dayton Air Force Depot, Ohio 


THE UNITED STATES Air Force 
operates what probably is the largest, 
single, integrated measurement-stand- 
ards system in existence. Fanning out 
from its primary standards laboratory 
at Dayton Air Force Depot, Ohio, 
standards “traceable” 
down through 17 secondary labora- 
tories to 160 Base Precision Labora- 
tories spotted across the world at such 
strange sounding places as Tachikawa 
(Japan) and Kura Mursel (Turkey). 

Generating measurement calibration 
requirements are 16 major USAF Air 
Commands and 11 major Air Materiel 
Areas and Depots. These major com- 
mands provide specific US defense ob- 
jectives. For example: The Strategic 
Air Command provides the deterrent 
striking force for our national defense, 


including both bombers and ICBM's. 


accuracies are 
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Major Air Materiel Areas provide 
logistic and maintenance support for 
all Air Force activities and bases. 
AMA's operate large aircraft and elec- 
tronic shops, all requiring extensive 
calibration support. 

In addition, the calibration program 
supports these activities: all types of 
aircraft, missiles and missile support, 
ground radio and radar installations, 
special instrumentation, space vehicles 
and support, ground vehicles, medical 
activities, maintenance shops, chemical 
laboratories, special weapons, research 
and development, and many miscel- 
laneous operations requiring calibra- 
tion services. 

Dayton Air Force Depot (DAFD), 
major aero/space electronics Mainte- 
nance and Logistics Depot for the Air 
Force Logistics command, is respon- 
sible also for the management and 
technical control of this vast standards 
organization. It specifies, procures, 
stocks, issues, and maintains the meas- 
urement standards and most of the 
test equipment used throughout the 
Air Force. 


Why An Underground 
Laboratory? 

Present USAF laboratories occupy 
several buildings at Dayton, none of 
which meets modern needs in space or 
environment. So, a single new labora- 
tory has been designed which we be- 
lieve to be the most unique and mod- 
ern in the US. It will occupy part of 
the new USAF Heath Maintenance 
Annex near Newark, Ohio. 

Extremely rigid environmental con- 
ditions of temperature, vibration, and 
cleanliness are essential. While such 
difficult conditions can be attained 
by designs now in standard use, con- 
trol of temperature and vibration is 
greatly simplified by going under- 
ground. 

Acceleration requirements demanded 
not only unique design, but a rela- 
tively quiet, vibrationless site. Some 
parts of the US remote from civiliza- 
tion (the major cause of vibration) are 
relatively vibration-free. But, since 
people are necessary to operate a lab- 
oratory, our site had to be accessible 
as well as quiet. After much research, 





Figure 1. Within this massive four-story underground laboratory, USAF is creating 


incredibly-clean environments of unexcelled temperature and vibrational stability. 


Heath was found to be such a site, 


and was selected. 

The Heath facility, originally a 
housing for heavy presses, was no 
longer used by the Air Force. The pit 
is 65 feet deep (Figure 1). Its massive 
concrete walls taper from 12 ft thick 
at their base to 4 ft at the top; the 
floor is 14 ft thick. 


Vibration Control 


Our most stringent environmental 
requirement concerns the allowable ac- 
celeration in the inertial guidance cal- 
ibration area. For proper calibration of 
accelerometers and gyroscopes, back- 
ground acceleration must be less than 
1/1,000,000th that of gravity between 
0.2 and 200 cps. To appreciate what 
this means, consider this: the pound- 
ing of ocean surf generates soil accel- 
erations up to 100 times this amount 
as far as 200 miles inland from the 
shore! 


While the huge mass of concrete of 
the Heath pit acts as an excellent 
damper for soil vibrations, the average 
vertical and horizontal accelerations at 


the pit floor are 5/1,000,000th of 
gravity, still 5 times greater than allow 
able. The solution to this problem lay 
in the design of stable work platforms 
for the inertial test equipment, that 
would reduce background acceleration 
peaks of 1/100,000th of gravity to 
less than 1/1,000,000th. A combina 
tion of a soft spring for vertical ac 
celeration attenuation, and of a pen 
dulum for horizontal vibrations, at 
first seemed the best solution. How 
ever, we learned that, for the vertical 
attenuation we required, our soft 
spring would have to be 110 ft long! 


The final design (Figure 2) uses 


two spring-like devices in parallel to 
combat vibration. One is a simply- 
supported beam, carrying the 20,000 
lb dead weight of the table and test 
equipment, which has a large, positive 
load/deflection ratio. The second is 
a toggle operating in a snap-through 
range, with a negative load/deflection 
ratio just slightly smaller than the 
positive ratio of the beam. The sum of 
these two ratios provides the required 
pounds per inch 


December 


Figure 2. This spring-mounted 
pendulum cuts the background 
vibratory acceleration at its 
work platform (between legs) 
to one millionth that of gravity! 
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Figure 3. Longitudinal cross section throu 


Attached to the bottom of this sys- 
22 ,-ft, 1¥%2-in.-diam. pen- 


tem is a 
dulum red carrying at its lower end a 
’-ft square work platform. Special in- 
struments monitor and record the per- 
formance of this stable platform. 
DAFD now is designing feedback con- 
trols to further improve these stable 


platforms. 


Environment Control 

Our dimensional standards room will 
20° at 68°F. 
Temperature differences between any 
two points in our infrared calibration 


be held to within l 


tunnel will not exceed + ™%°F. Elec- 


tric, electronic and electromechanical 


laboratories will be controlled to 
1 °F. 

Dust as it is generally known simply 
won't exist in our laboratories. Some 
areas 99.95 
filtration of dust particles down to 0.3 
microns in You appreciate 


how clean this is when you consider 


will require complete 


size. can 


that a 0.3 micron particle is only 
|/33rd the size of the smallest particle 
you can see floating in a ray of sun- 
light! 


Floor and wall covering will be 


vinyl to reduce dust adhesion and to 
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gh the underground laboratory. 


ease cleaning, and all air entering the 
facility will be filtered. For sensitive 
areas, the last air filtration will be done 
just outside the room to avoid distrib- 
uting particles within the supply ducts. 
Beyond this final filter, supply ducts 


will be stainless steel. 


To avoid dust from employees, a 
strict cleaning procedure has been de- 
signed. On entering, an individual will 
hang up his coat, walk through an air 
blast to rid his street clothes of excess 
dust, electric shoe cleaners, and 
step on a gelatin mat to rid his shoes 
of any dust or dirt. Then he will enter 
a locker room, remove his outer cloth- 
ing, and don a special lint-free work 
suit and overshoes. He must scrub his 
hands at a surgical sink, dry them with 
the locker 


use 


forced hot air, and leave 
room through another air blast, walk- 
ing over another gelatin mat. This will 
prepare him for work in the upper 
two floors. For work in the more sen- 
sitive lower areas he must pass through 
an additional air blast and over an- 
other gelatin mat just before entering 
the work area. 


humidity 
other 


Infrared-tunnel relative 
will be controlled to below 20%: 


laboratory areas to 40‘ 





Building Services 

A service core containing elevator, 
stairwell, sanitary and all 
ductwork and piping will be on one 
side. The existing concrete wall will 


facilities 


be cut for access to this core (Figure 
of vibration 
requirements, all 
ment such as air-handling units, the 
elevator motor, and any other vibra- 


3). Because the strict 


mechanical equip- 


tion-producing apparatus has been iso- 
lated on a platform suspended above 
the pit area. All service connections 
from this platform are flexible. The 
elevator, for instance, flexible 
connection in the shaft and the shim 
rails are hung from the platform, sup- 
ported only by the platform and a 
single-point support at the base of the 


has a 


shaft. 


Calibration Traceability 


Beginning with the National Bureau 
of Standards at the top, the accuracy 
of USAF instrument calibrations is 
traceable down to the cockpit and 
launch-pad level (Figure 4). 


Primary Standards. Air Force dimen- 
sional and electromechanical primary 
hand carried each 12 


standards are 





months back to NBS in Washington. 
Air Force electric and electronic prim- 
ary standards are hand carried each 12 
months from NBS at Boulder, Colo- 
rado, to the Air Materiel Areas, by 
USAF men permanently stationed at 
NBS. The NBS Calibration Standards 
are exchanged for like items delivered 
the previous year. 

AMA Standards. At the 


AMA laboratories, these couriers as- 
sist in the calibration of AMA elec- 


Reference 


trical and electronic working standards 
using the NBS calibrated exchange 
standards. Electromechanical and di- 
mensional AF standards are hand car- 
ried to the AMA’s by DAFD engi- 
neers for direct calibration of AMA 


reference standards 


Base Standards. Finally, at the lowest 
level, AF base standards, after calibra- 
tion by the AMA labs, are hand 
carried to AF bases by AMA teams. 


During its visit, the team calibrates 


those Base Standards that do not re- 
quire calibration at AMA labs 


Some of our AMA labs are contract 
operated in Canada and Europe. The 
Canadian labs support projects like 
“Dew Line” and “Pine Tree” as well 
as the USAF bases. In addition to 
USAF assignments, the European con- 
tract lab supports NATO calibration 
programs, US Army Ordnance, and 
missile sites in England, Turkey, Italy, 
and Germany. The European lab sup- 
ports also North Africa, the Middle 
East, Great Britain, the Azores, and 
Iceland. Transfer standards are trans- 
ported in calibration vans pulled by 
truck or airlifted, as required 


How Uniform Compliance 


Is Assured 


The USAF Calibration Division is 
developing programs to monitor all 
Air Materiel Area and Base Precision 
Measurement Equipment laboratories 


This will result in certification of each 


laboratory by each major measurement 


area 


Each laboratory will measure and 


specify the accuracy of calibration 
standards submitted by the next higher 
echelon laboratory. Service will be 
authorized by each laboratory only in 
these areas where certification has 
been obtained. Engineering assistance 
will be provided any laboratory having 
areas not meeting certification require 


ments 


How Calibration 
Requirements Are Set 


Calibration standards are determined 
by the true technical requirements of 
each instrument to be measured or 
calibrated. Each item, in turn, must 
be measured or calibrated by a more 
accurate device, each echelon of equip 
ment being more accurate than the 
item it supports, with the highest 
echelon being the National Bureau of 
Standards. Once a measurement re 


quirement in the weapon system has 
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Figure 4. AMA STANDARDS 
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accuracy is trace- 
able up through 
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to the supremely 
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of NBS. ap 
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FOR FULL DETAILS 
SEE ISA TRANSACTIONS 


At last September’s Los An- 
geles ISA Conference, a paper 
receiving major interest was 
“Special Report on the United 
States Air Force Calibration 
Program,” by Wallace L. Hor- 
ton. This ISAJ article is based 
upon that paper. Horton’s en- 
tire 20-page report will be 
published in full in Volume 1, 
No. 1, of ISA Transactions, due 
for release early in 1962. 


This paper lists in complete 
detail the names and locations 
of all USAF laboratories, cali- 
bration traceability and docu- 
ments, facilities and environ- 
ments, personnel and training, 
accuracies, program compli- 
ance, determination of calibra- 
tion requirements, and long- 
and_ short-range _ calibration 
objectives. It tabulates in full 
particulars the reference stand- 
ards and accuracies used at 
each laboratory level, for each 
category of measurement em- 
ployed by the Air Force. 











been identified and correctly specified 
as to ranges and accuracy, it is possible 
to construct a “family tree” of support 
equipment between the weapon and 
the National Bureau of Standards (See 
Figure 4) 


The USAF Calibration Division re- 
views weapon systems, and technically 
evaluates the associated ground-sup- 
port equipment of each weapon sys- 
tem and selected communications, nav- 
igational and ground systems, to de- 
termine whether the Base Precision 
Measurement Equipment Laboratory 
(calibration laboratory) is capable of 
providing adequate support for these 
systems. In addition, these reviews de- 
termine if ground support equipment 
being selected adequately measures the 
system parameters; or if, in fact, the 
ground support equipment represents 
over-sophistication. At the completion 
of these reviews, a technical order is 
produced by the USAF Calibration 
Division that outlines those items, by 
weapon system, to be calibrated, at 
what interval, by what device, znd to 
what range and accuracy 


A Calibration Philosophy 


I believe that calibration is a meas- 
urement science, made up in part of 
knowledge in science, engineering and 
mathematics, and in part of knowledge 
related uniquely to measurement. 
While it is measurement science that 
proves exact measurement is impossi- 
ble, yet at the same time, it proves 
that a measure is more nearly one 
value than any other value, thus mak- 
ing measurement possible. So, in addi- 
tion to the usual technical and engi- 
neering training normally taken, we 
must provide calibration personnel 


with much specialized training in 
measurement science. 


The need for more qualified per- 
sonnel in calibration laboratories has 
grown rapidly. This need has not been 
satisfied, and is now handicapping cur- 
rent and future science and technology. 
The Air Force recognizes this problem 
and is taking every step possible to 
provide competent calibration person- 
nel to support its vital weapon pro- 
grams. 


A Plea for Help 


We believe industry likewise should 
do some real soul-searching to de- 
termine to what extent their present 
progress is being retarded by defici- 
encies in measurement technology 
rather than the areas more commonly 
blamed for research progress limita- 
tions.* We believe such reviews will 
provide management with good rea- 
sons to encourage and expand the de- 
velopment of their calibration stand- 
ards laboratories. 


These labs represent an asset that 
industrial managers should fully utilize, 
because such specialized knowledge 
often does not exist to such an ad- 
vanced state in other engineering areas 
Standards laboratory men should be 
fully consulted by engineering, specifi- 
cation and design groups. 


*See “The Measurements Gap,” and 
“Measurement Standards fKeport,”’ pp 
38 to 70, ISAJ, Feb., 1961 


NBS Ups pH Standards Accuracy 


Although pH instrument measuring-accuracy standards 
were issued by the National Bureau of Standards over 15 
years ago (NBS Tech. Bull. 31, 138, 1947), basic diffi- 
culties in calculating pH Standards have limited accura- 
cies to two decimal places. Now, however, NBS has ex- 
tended the accuracy of seven pH standards defining the 
PH scale between 0 and 95°C! 

Values from 0 to 60°C now are accurate to within 0.005 
pH unit—+three decimal places. This includes 0.003 unit 
as a limit for the effect of random errors in emf measure- 
ment and extrapolation, plus 0.002 unit for uncertainties 
in the electrochemical constants. Between 60 and 95°C, 
the estimated uncertainty is 0.008 unit. 


In assigning pH standard values, the emf of cells using 
standard (known) electrolytic solutions generally is meas- 


The materials from which the standard pH solutions are pre- 
pared are described in NBS Circular 552, Standard Materials 
This circular may be ordered for 35 cents from the Superin- 
tendent of Documents, U.S. Printing Office, Washington 25, D.C 
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ured. Such cells use the highly-reproducible hydrogen and 
silver /silver-chloride electrodes. Computation of pH then 
is based on several assumed relations between ionic activ- 
ities and mean activities. 

In the past year, a mutually-satisfactory agreement be- 
tween the British Standards Institute pH Committee and 
NBS has been endorsed by the International Union of Pure 
& Applied Chemistry. This convention defines the numer- 
ical value of the individual activity coefficient of chlorine 
ions in buffer solutions. 

To extend the accuracy of the pH standards, the original 
emf data have now been re-examined. With the aid of the 
new convention, the standard reference values of pH from 
0 to 95°C have been recalculated with a single consistent 
set of standard potentials and electrochemical constants. 

With pH measurement a routine technique throughout 
science and industry, these new values of pH accuracy will 
be of great interest and usefulness to almost every instru 
ment engineer and technician 





The system designer's dream come true 


NOW! A High-Performance 


by I. L. BOESKOOL 


Lear, Incorporated 
Grand Rapids. Michigan 


A long-awaited, fast-response elec- 
tric valve actuator promises to pep 
up "tired"’ process control systems. 
At the heart of the unique actuator 
is the dry magnetic particle clutch. 


ALTHOUGH the process control in- 
dustry long has had various kinds of 
electric valve actuators, it generally 
found them to be slow and expensive, 
not to mention the relatively poor re- 
sponse and the need for high-power 
switching. With too many formidable 
obstacles confronting them in the use 
of electric actuators, it is no wonder 
that the system designers usually 
specified pneumatic final-control ele- 
ments. 

When pneumatic controllers were 
used, it was even more logical to use 
pneumatic actuators. The instrument 
air had to be available anyway; why 
not extend the system to the valves, 
unless the distance became excessive? 


With the advent of electronic con- 
trollers, however, it often became 
necessary to furnish instrument air 
systems for no other purpose than to 
power valve operators! An all-electric 
actuator would eliminate not only the 
electro-pneumatic transducer used to 


Electric Valve Actuator 


couple the electronic controller to the 


pneumatic valve, but the compressor, 


filters, and complete air-distribution 
system. 

By using a fast-response electric op- 
erator, the high-speed capabilities of 
the electronic controller can be re- 
alized. One might suspect that, in the 


past, process engineers often limited 
their process systems to be compatible 
with the slow response control systems. 

To reverse this logic, we shall dis- 
cuss a fast-response all-electric actua- 
tor that may improve the control sys- 
tem enough to set a pace for the pro- 


cess itself 



































Figure 1. 
Schematic 
diagram of the 
dry magnetic 
particle clutch 
servo actuator 
system. 
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Figure 2. 
Sectional view 
of a typical 
stationary coil 
dry magnetic 
particle clutch. 


Actuator 


The all-electric valve actuator is a 
high-speed, fast-response component 
having the characteriscics listed in 
Table I. The performance figures out- 
lined there may seem unexpectedly 
impressive to some, but we must not 
forget that electric controls with re- 
sponses up to 25 cps have been avail- 
able to the aircraft and missile indus- 
tries for over 12 years. The task, as 
ic relates to process control, was to de- 
sign an actuator with good response 
and a long, maintenance-free life — 
at a reasonable cost. 

From the very beginning, we recog- 
nized that to gain the response and 
accuracy required, it would be neces- 
sary to employ the unique dry mag- 
netic particle clutch servo actuator. 
Having a prime mover connected to 
the load by two clutches, this type ser- 
vo first was used in jet aircraft auto- 
pilots in 1949 when the magnetic par- 





0-2.75” 
(Adjustable) 

Speed .96 in./sec. 

Load 500 Ibs nominal 
1000 Ibs maximum 
3 cps bandwidth 

1 cps flat at 

+ 1/16” stroke 
.25 % of stroke 
(regardless of stroke 
length) 


Stroke 


Response 


Sensitivity 


Independent 
Linearity 1% full stroke 


Repeatability .25% full stroke 
Hysteresis .33% full stroke 


Signal Input 1-5 milliamps de 
4-20 milliamps de 
10-50 milliamps dc 











Table I. Closed-loop performance 
characteristics. 
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STATIONARY COIL 





ticle clutch principle had been de- 
veloped to a high degree of reliability 
by Lear, Inc. 

The basic concept of the valve ac- 
tuator is shown in Figure 1. An elec- 
tric motor, as the prime mover, drives 
the clutch input through a timing belt. 
The proper clutch is energized by an 
error signal from the amplifier, and 
the rotary output of the clutch is 
changed to linear motion by the action 
of a jackscrew. 


Jackscrew 


In the design of the jackscrew, an 
irreversible acme thread was selected 
in preference to a ball screw for 
numerous reasons: it prevents back- 
driving; it isolates the load from the 
clutches and motor during  steady- 
state situations; and it is not subject 
to brinnelling or fretting corrosion 
which might occur under a pulsating 
load. On power failure, the acme 
screw holds the /ast valve position, un- 
less accessories are provided to move 
the valve to “full open” or “full 
closed.” A deflection spring capsule 
enables the actuator to develop full 
closing force, assuring valve closure 
before null is reached. The deflection 
spring itself is preset to a load equal- 
ing the minimum closing force de- 
sired. When a “full-close” signal is re- 
ceived, the actuator drives until the 
spring is compressed before reaching 
null, thus allowing for valve seat and 
stem tolerances without the need for 
including fine calibrating adjustments. 


Motor and Limit Switches 


The motor is a commercial split- 
phase, 115v a-c motor equipped with 


pre-lubricated ball bearings which 
(under normal operation) require no 
additional lubrication for a period of 
10 years. It is totally enclosed and 
rated at ’s horsepower. Also available 
is an interchangeable explosion-proof 
motor. 

As an added safety against contin- 
uous slipping of the clutch in jam- 
ming, limit switches are provided. 
These are operated only when some 
feedback 


from nulling out the input signal ar 


malfunction prevents the 
the limits of valve stroke. 


Clutches 


At the “heart” of the actuator is the 
dry magnetic particle clutch. In air- 
craft and missiles, a rotating coil type 
is used, primarily because of weight 
and space limitations. Such a clutch 
uses sliprings. For the valve actuator, 
however, we chose the stationary coil 
clutch, thus eliminating sliprings and 
brushes (Figure 2). This type con- 
sists of a stationary coil, a magnetic 
core structure, and a low-inertia drive 
disc located in an annular air gap. 
Contained in this gap is a finely 
divided dry magnetic powder manu- 
factured by Lear under a patented pro- 
cess. 


The mechanics involved in coup- 
ling the clutch have been defined as 
follows: * 


1. When current is passed through the 
winding, a flux is built up in the fer- 
romagnetic core structure. 


2. To complete its path, the flux 
must traverse the gap. 


3. In passing through the gap, the flux 
causes radial alignment of the mag- 
netic particles. 


4. Each particle is in a state of mag- 
netization; therefore each attracts 
neighboring particles, forming chains 
across the gap. 


5. Each particle bears down upon ad- 
jacent particles, thereby creating a 
normal force. 


6. Under conditions of slip or pend- 
ing motion, the normal force produces 
a corresponding shear force. 


*“The Magnetic Particle Clutch, a Ver- 
satile Control Element for Rocket Sys- 
tems,” Richard Grau and Bruce A. 
Chubb, IAS Paper Number 61-190-1884, 
June, 1961. 





7. The summation of individual shear 
forces equals a resultant shear force 
acting in the same direction as the in- 
put core structure. 

8. Increasing or decreasing the total 
flux in the annular gap increases or 
decreases the normal force created by 
the particles. This effectively controls 
the magnitude of the shear force. 

9. The torque of the clutch is the 
product of shear force times drive-disc 
radius. 

The shear surfaces between the par- 
ticle layers exhibit characteristics 
similar to the action of a fluid be- 
tween two moving cylinders. That is, 
there is no relative motion between 
the particles and the surfaces of the 
drive disc and clutch input boundaries. 
The shearing action occurs between 
adjacent particle layers, giving the 
clutch the properties of a friction 
clutch devoid of limitations due to 
wear on the fixed surfaces. 

The particles in the annular gap 
(Figure 3) are dry; therefore the co- 
efficient of kinetic friction is essen- 
tially independent of the shearing 
velocity, and the transmitted torque is 
independent of slip speed. The over- 
all result is a fast response coupling 
that requires no adjustment over a 
long, maintenance-free life. 


Timing Belt 


After exhaustive testing of many 
methods of power transmission, we 
finally chose a timing belt to couple 
the motor to the clutch inputs. This 
belt, which has the advantage of re- 
quiring no lubrication, is made of 
rubber, reinforced with stainless steel 
wire. 

Pulleys having the proper radius 
are used to minimize bending fatigue. 


Electrical loop 


The electrical loop consists of an 
amplifier, a potentiometer, and a 
tachometer (velocity generator). The 
amplifier — a solid-state tri-stable 
notch-type, incorporating a d-c power 
supply — is a sensitive switch having 
an output that is “on” or “off” as a 
function of the amplitude and polar- 
ity of the input signal. Comprising it 
are a ring modulator, two stages of a-c 
gain, and a combined discriminator/ 
power-output stage. 

The input to the amplifier is a low- 
level d-c voltage representing the sum- 
mation of the command signal, posi- 
tion feedback, and output velocity. 


Figure 3. 
Shearing action 
characterizes 
the particles 

in the 

annular gap. 


reaches 25mv 


When the input 


(notch width), the output is switched 
from its “off” state to “on” for the 
specific clutch requested by the po- 


larity of the signal. The energized 
clutch couples the motor to the screw, 
which moves the valve in the desired 
direction. As the screw moves, the 
feedback potentiometer decreases the 
error signal until the algebraic sum of 
the inputs to the amplifier is zero. 
The velocity feedback provides added 
loop stability (Figure 4). 

The feedback potentiometer, a con- 
ductive plastic element with practical- 
ly infinite resolution, provides maxi- 
mum life capabilities even when most 
of its operation is limited to one 


Figure 4. 
Actual closed- 
loop frequency 
response of the 
electric valve 
actuator at 

no load with 
an amplitude 
of + 1/16”. 


DIRECTION 
OF CLUTCH 
BODY ROTATION 


small section of its total travel. It 


moves rectilinearly and is coupled 
directly to the output jackscrew, there- 
With 


this approach, sensitivity depends only 
on the “notch width” of the amplifier 


by eliminating any backlash. 


The amplifier can be mounted in 
the control room, adjacent to the ac- 
tuator, or housed within the actuator 
itself. Only 115v, 60-cycle power is 
required, and normal line voltage 
fluctuations do not affect the actua- 
tor, except to vary its power capability 
in proportion to the input fluctuation 


This article is based on a paper pre- 
sented at the ISA Instrument-Automation 
Conference and Exhibit, Los Angeles, 
September 11-15, 1961 


10 
FREQUENCY IN CPS 
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Computer 


Figure 1. Author 
William Slatosky at 
the console of J&L’s 


oxygen-furnace charge 


computer. Computer 
upped by 14% the 
number of heats 
finishing within the 
desired pouring-tem- 
perature range. (Com- 
puter designed and 
built by Electronic 
Associates, Inc.) 


Controls End-Point 


Temperature in Oxygen Steelmaking 


by WILLIAM J. SLATOSKY* 
Senior Research Physicist 
and NICHOLAS SIMCIC} 
Research Supervisor 
Jones & Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


A mathematical model facilitates 
computation of thermally-balanced 
furnace charges for the basic oxygen 
steel-making From _ this 
model, an on-line special-purpose 
analog computer quickly and accu- 
rately calculates the correct furnace 
charge that will bring the process 
out at the correct end-point tem- 


process. 


perature. 


THE BASIC oxygen furnace plant is 
the most recent addition to the steel- 
making facilities at the Aliquippa 
Works of Jones & Laughlin Steel 
Corporation. The first heat was tapped 
in this plant in November, 1957. Since 
that time, the process has established 
an enviable record in both the quality 
of the steel produced and high pro- 
duction rates. Steel made by this proc- 
ess is comparable in quality to that 
of open-hearth grades, and production 
rates are more than 100 tons per hour 


*ISA Member, Pittsburgh Section 
+ISA Senior Member, Pittsburgh Section 
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Steel is processed in one of two 
trunnion-mounted cylindrical furnaces 
lined with basic refractories. With 
two furnaces, it is possible to main- 
tain continuous operation by having 
one furnace producing steel while the 
other is being relined. 

The furnace is charged with scrap, 
hot metal from the blast furnace, and 
fluxing materials consisting of burnt 
lime, mill scale, and fluorspar. After 
completion of the charge, the furnace 
is turned up and a water-cooled lance 
is lowered to a predetermined position 
above the bath. From the tip of the 
lance, a jet of high purity oxygen with 
a flow rate of 6500 cfm is directed 
vertically at the bath, thus initiating 
the thermochemical reactions of the 
process. These reactions consist of the 
oxidation of carbon to carbon mon- 
oxide and carbon dioxide, the forma- 
tion of oxides of iron, silicon, man- 
ganese and phosphorus in the slag, and 
the transfer of sulfur from the metal 
to the slag phase. 

The heat is completed in about 20.5 
minutes and is determined by a visual 
drop in the flame issuing from the 
mouth of the vessel. The furnace is 
then turned down and a bath tem- 
perature reading taken with an ex- 
pendable-tip immersion thermocouple. 
If the temperature is within the range 
of 2880 to 2920°F, the heat is ready 
for tapping. If it is too hot, scrap is 


added as a coolant, and if the heat is 
cold, it is reblown for a suitable period 
of time. When temper- 
ature is obtained, the heat is tapped 


the desired 


into a ladle. Certain ferro-alloy ma- 
terials are added to effect the desired 
composition. Upon completion of the 
tap, the furnace is turned toward the 
charging floor and decanted for slag 
removal. The furnace then is ready to 
repeat the cycle. 


THE TEMPERATURE 
CONTROL PROBLEM 


From this brief description of the 
process, it is evident that steel is pro- 
duced in a relatively simple and rou- 
tine fashion. Nevertheless, operations 
are not trouble-free. 


The accurate control of finishing 
temperature constitutes one such prob- 
lem, and is the one with which this 
paper is concerned. If the finishing 
temperature of a heat is not within 
the specified range, it must be ad- 
justed before being tapped. Otherwise, 
pouring difficulties are likely to ensue. 
Such adjustments obviously are time 
consuming and hence costly. 

Temperature adjustments can be 
avoided if the furnace is charged with 
the proper proportions of scrap, lime, 
and hot metal. The hot metal con- 
stitutes a heat source, while scrap and 





lime serve as sinks to absorb the ex- 
cessive heat generated by the chemi- 
cal reactions occurring during the lanc- 
ing operations. 

In the past, operating personnel 
relied on their experience and tech- 
nical knowledge of the process to esti- 
mate the required charge additions. 
Such estimates were based on the sili- 
con content of the iron, which varies 
between 0.8% and 1.8%, a visual esti- 
mate of iron temperatures that range 
between 2200 and 2650°F, and the 
finishing temperature of the preceding 
heat. An increase in either silicon con- 
tent or iron temperature necessitates 
the use of more scrap and less hot 
metal. For a specified basicity ratio, 
lime requirements will increase with 
increasing silicon content, but decrease 
with increasing iron temperature. The 
turndown temperature of the preced- 
ing heat serves as a guide; that is, if 
the heat was hot, more scrap and less 
hot metal will be used in the follow- 
ing charge. If the heat was cold, less 
scrap and more hot metal will be 
charged. With this system of estimat- 
ing charge additions, approximately 
55% of all heats are turned down 
with no delay for temperature adjust- 
ment. 


Control Equations 


In an attempt to improve this per- 
formance level, a thermochemical an- 
alysis of the process was undertaken. 
From this analysis, expressions could 
be developed which would enable 
computation of a thermally-balanced 
charge that would result in the desired 
finishing temperature. The expressions 
that were developed are as follows:1? 


Hot Metal: 
Wi uw = Wo — Ws (1) 


1. “End-Point Temperature Control in 
LD Steelmaking” by W. J. Slatosky, 
Journal of Metals, March, 1960 


“End-Point Temperature Control of 
the Basic Oxygen Furnace” by W. 
Slatosky, Trans. AIME, February, 1961 


Ws ( W| 679 ~0.207Tr + 0.244Ty + 29.4Mn +( 117.9 


+ 243 x 10° 


Figure 2. Two-color pyrometer (C) sighting on stream 
of molten iron (B) as it is poured out of mixer ladle 
(A), reads out temperature on recorder (E). D is 
power pack® (Experimental set-up). 


Lime: 
W cao = 0.0233 (VV) (Wu) (S2) 
(2) 
Scrap: 
See equation at bottom 
of this page. ) 


weight of hot metal (Ibs) 
weight of charge (consist- 
ing of scrap and hot metal) 
(Ibs) 

weight of scrap (Ibs) 
weight of burnt lime (Ibs) 


basici ti W cao 
asicity ratio, —; 
, WSi0> 
(dimensionless) 
iron silicon content (%) 
iron manganese content 
(%) 
. ° 
tapping temperature ( F) 
iron temperature (" F) 


lance height (inches) 


weight of mill scale (Ibs) 
weight of ore pellets (Ibs) 
delay time between tap- 
ping of one heat and 
charging of the next 
(minutes). 


Of these quantities, only the weights 
of scrap, lime and hot metal are de- 
pendent. The weights of mill scale 
and ore, lance height, basicity ratio and 
aim tapping temperature are selected 
at the discretion of the operators be- 
fore calculating a furnace charge. It is 
important to point out that although 
tapping temperatures are normally 
aimed at 2900°F, there are occasions 
where, because cold tapping ladles are 
used or special grades of steel are 
made, the aim tapping temperature 
may be 2920°F or higher. Iron sili- 
con and manganese contents are mea- 
sured by spectrographic analysis of 
samples taken during casting opera- 
tions at the blast furnace. The time 
required to clean the lip of the furnace 


0.0091 (Tr) (VV) ys | 


97.9 x 10° (0.153 — 75 K 10-° LH) — 1803 (Wys 4+ Wr) ) “ (1383 


4. 29.4 Mn — 1305(0.153 — 75 & 10-5 LH) +0.244Ty + (1179 — 0.0091 rn) (vv)) (Si) - 100%, 
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Figure 3. Information flow dia- 


gram of basic oxygen furnace 
charge computer. 





of slag and metal, repair the tap hole, 
patch the furnace lining, and clean 
the pit under the furnace is used to 
determine the delay, ta. 


At present, temperatures are re- 
corded by a pyrometer® 
sighted on the molten iron being 
poured from the blast furnace iron 
mixer car to the iron charging ladle 
(Figure 2). Since hot metal require- 
ments cannot be determined until af- 


two-color 


ter a temperature reading is taken, 
only 100,000 Ibs of iron are poured 
for temperature-recording purposes 
After the proper weight has been cal- 
culated, the balance is added to the 
100,000 Ibs already poured. 


3. “Two-Color Pyrometry in the Steel 
Industry” by T. P. Murray and V. G 
Shaw, ISA Journal, December, 1958 


Mixer Ladle Drain-Out 
Equations 


As an added refinement to the ma- 
thematical model, expressions were 
developed for approximating the aver- 
age temperature and silicon content 
of a hot metal addition that might 
consist of a mixture of a drain-out 
from one mixer ladle and the balance 
from another that is of different tem- 
perature and silicon content. The im- 
portance of these relationships be- 
comes apparent when it is considered 
that a drain-out situation is encount- 
ered about once in three heats with the 
probability being in favor of having a 
difference in temperature and compo- 
sition between the two batches of 
metal comprising the mixture. 

Equations used for determining sili 
con and temperature are: 


Average Silicon 


{ W no) (Stno Sip) 


St. — Stn 4 
"2 130,000 (4) 


Average Temperature: 


(Wno) (T po 


7 { Tr + > 
130,000 


where 
subscript A = an average value 

subscript B = the balance 

subscript DO = the mixer ladle 


drain-out 


SPECIAL PURPOSE 
ANALOG COMPUTER 
In order that the model could be used 
on an operational basis, a special-pur- 
pose analog computer was installed at 






































Figure 4. The 
computer pre- 
sents weights 

of charge in- 
gredients to the 
operator on the 
digital voltmeter 
(top), one after 
the other on 

call, as the 
buttons (second 
row) are pushed. 
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Address Reading 





Figures 5. Permanent records 
for engineering and account- 
ing are typed automatically on 
paper tape. 


the Basic Oxygen Furnace Plant. The 
computer, designed and manufactured 
by Electronics Associates, is illustrated 
in Figure 1. This instrument permits 
the melter to solve ‘multaneously 
equations 1, 2, and 3, and when a 
drain-out exists, equations 4 and 5 
The end product of the computer is 
a digital presentation of weight of 
scrap, weight of hot metal, and weight 
of lime for operator guidance during 
the charging pericd of a heat. A digi- 
tal voltmeter display is used to present 
this information 


Multiturn potentiometers and mi 
crodials are used for setting the input 
conditions so the potentiometer set 
tings are directly related to the vari- 
ables; that is, an iron temperature of 
2400°F is equivalent to a potentio- 
meter setting of 2400; a silicon of 
1.35% is equivalent to a setting of 
135. A printer is included to provide 
a record of the time, initial conditions, 
and computed values of Ws, Wun. 
and Weao for each heat. Time to the 
nearest minute is provided by a digi- 
tal clock. A simplified block diagram 
of the system is presented in Figure 3 

The computer is self-contained in 
a dustproof cabinet of heavy-duty de- 
sign. Solid-state circuitry and plug-in 
modular construction are used through- 
out. Eighteen transistorized operational 





amplifiers are used in the computer 
portion of the system. Flexibility has 
been built into the system through 
the use of trim pots located inside the 
console. A change as large as + 10% 
in any coefficient of the control equa- 
tions can be readily made by adjust- 
ment of the trim pots. Spare amplifier 
and panel space was provided to per- 
mit the addition of at least four terms 
to the scrap equation. This feature was 
included to accommodate any future 
changes in steelmaking practice. 


Computer Operation 


To compute the charge for a normal 
heat, it is necessary to set the potentio- 
meters (Figure 4) for the desired 
charge weight, tap temperature, basi- 
city ratio, lance height, scale and ore 
additions plus the measured iron sili- 
con, iron manganese and iron tem- 
perature. The advance control button 
then is pressed; this places the com- 
puter in the PRINT mode where all 
inputs are recorded on paper tape 
(Figure 5). After the print operation, 
which requires approximately five sec- 
onds to complete, the control button 
is pressed advancing the computer to 
the COMPUTE position where the 
control equations are solved for the 
given input conditions. Pressing the 
control button three more times per- 
mits the operator to display, in turn, 
on the digital volemeter the desired 
quantities of scrap, hot metal, and 
lime. 

When a drain-out situation is en- 
countered, the drain-out button is 
pressed and the weight, silicon, and 
temperature of the drain-out are dialed 
into the computer along with the tem- 
perature and silicon content of the 
balancing mixture of iron plus the 
quantities previously discussed. If a 
delay is encountered between the tap- 
ping of a heat and the charging of the 
next heat, the delay control button is 
pressed and the length of the delay 
is set up on the delay potentiometer. 
The same procedure as that described 
previously for a normal heat then is 
used to complete the computation. 
Drain-out and delay inputs automati- 
cally clear at the completion of the 
readout cycle. This prevents the opera- 
tor from inadvertently including drain- 
out and delay inputs in a calculation 
for a normal heat. 

This type of special-purpose com- 
puter has the following advantages: 

(1) Ease of operation—Since the 
process variables are directly related to 
the computer inputs, the operator can 
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Figure 6. 
Frequency 
distribution of 
finishing 
temperatures 

for heats made 
with the computer 
(Based on about 
1300 heats) 
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Figure 7. 
Frequency 
distribution 

of finishing 
temperatures for 
heats made with- 
out the computer. 
(Based on about 
1000 heats) 


PERCENT OF 





readily communicate with the ma 


chine 


(2) Rapid computation—The po- 
tentiometers can be set in any order, 
and only those associated with differ- 
ent initial conditions need be adjusted. 
Computations for a typical heat can 
be completed in approximately 30 sec- 
onds. 

(3) Accuracy—A comparison of 
digital computer results and analog 
results demonstrated that the special 
purpose computer can solve the given 
equations to better than +0.5° (250 
Ibs of scrap) 


COMPUTER PERFORMANCE 
EVALUATION 


The criterion used to evaluate com- 
puter performance is that heats which 
have turn-down temperatures within 

+20°F of the aim values, which vary 
from 2900 to 2940°F, are considered 
in range heats; all others are consid- 
ered out of range. This is to say that 
if 2900°F is the aim tapping tem- 
perature, then a heat is acceptable if 
the turn-down value is in the range 


2880 to 2920°F. On the other hand, 


if 2940°F is the aim temperature, then 


December 1961, Vol 


67 ‘ve OF HEATS 
WITHIN RANGE 


TAP TEMPERATUF 





53% OF HEATS 


WITHIN RANGE 


~ 





20 30 40 50 60 
a 
OVER 


TAP TEMPERATURE) °F 


the acceptable temperature 
2920 to 2960° F. 

A frequency distribution based on 
1300 heats made with the computer 
is shown in Figure 6 where the per 
cent of heats is plotted against the 
between 


range 1S 


difference actual and aim 


tapping temperatures. It is observed 


that of the total, 67% are in the ac- 
ceptable range. As a comparison of 
performance prior to installation of 
the computer, another frequency dis- 
tribution for approximately 1000 heats 
is shown in Figure 7. Here only 53% 
of the heats are in the acceptable 
range. 

In view of the results just presented, 
it is apparent that the computer has 
assisted in improving temperature con 
trol. Nevertheless, a great deal of work 
remains to be done to improve on 
present performance. It is believed that 
this objective can be realized through 
refinements in the mathematical 
model, improved chemical analyses, 
and better methods of sampling hot 
metal. The application of computer 
techniques to the control of the proc 
ess has only begun, and the future can 
be expected to see the computer being 
used for the calculation of lancing 
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Selecting Proper Flue-Gas Probes 


by WILLIAM S. DIXON* 


Chief Engineer 
Analytical Instrumentation 
The Hays Corporation 
Michigan City, Indiana 


SOME INSTRUMENTMEN think of 
a probe simply as a piece of pipe to 
get the hor flue-gas sample out of the 
stack. But those experienced with com- 
bustion analysis have learned that cor- 
rect selection of the type of probe can 


*Senior member, ISA South Bend Sec- 


tion 


... the difference between success 


or failure in combustion analysis 


make or break the whole analysis sys- 
lem. 


Selection of the sampling system 
and of a probe to work with it are 
completely inter-related decisions. The 
probe selected could prohibit use of 
certain methods of sample delivery. 
Conversely, certain sample delivery 
methods might restrict the choice of 
applicable probes to a single type. For 
example: Two identical coal-fired 
stoker furnaces could require different 
probes if steam is used for sample 
pumping on one furnace, while water 
is used on the other. Still a third type 
of probe might be required if only 
air were available for sample aspira- 
tion. 


Thus, it is difficult to draw a firm 
dividing line between probe selection 
and selection of the rest of the sam- 
pling system, But, your confusion here 
will be much reduced if you: 1. under- 
stand the various kinds of probes and 
their associated systems; 2. exactly 
define the demands to be made on 
your sampling system. 

Here are six general points you must 
consider before selecting a probe: 

1. mechanical abuse the probe will re- 
ceive 

. material required for strength and 
corrosion resistance 


temperature limitation 
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Figure 1. Being the sim- 
plest type, the open probe 
is the most _ reliable. 
(Figures show cross sec- 
tions enlarged for clarity 
—not to scale) 
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Figure 2. Between 1500 and 
3200°F, this water-cooled 
open probe is recommended. 
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Figure 3. Where dust-load- 
ing is severe, this water- 
washed probe is applicable. 
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Figure 3a. Temperature vs. probe length for water-washed probes. 





4. COST 
5. frequency of maintenance 
6. accessibility 


TYPES OF FLUE-GAS 
PROBES 


Before we discuss probe selection 
in detail, we should list the four basic 
types: 

. Open probes 
. water-washed probes 
3. filter probes 


. aspirator probes 


1. When to Use Open Probes 


Open probes (Figure 1) generally 
are used: 1. when the vessel pressure 
is high enough to furnish energy for 
sample delivery; and 2. when low-dust- 
content samples can be pumped from 
the sample environment by external 
means. Because the open probe is the 
simplest type available, if it is applic- 
able, don’t consider any other type. 
For, the simpler the probe, the greater 
the reliability of the entire system. 

Don’t use open probes for collecting 
samples that are dusty or contain much 


December 


fly-ash or other solids. Use them only 
when sample velocity is high enough 
to carry the solids out of the tube as a 
fluid. This normally is possible only 
when vessel pressure is several pounds 
above analyzer operating pressure, as 
in a catalytic cracking unit. The open 
probe usually is applied to gas-fired 
furnaces, etc. 


While open probes can be of any 
material — steel, glass, ceramic, etc. — 
depending on the service, first con- 
sider using steel, mild (carbon) or 
stainless types. Be sure that the probe 
will not be subjected to temperatures 
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Figure 5. When dust- load- 
ing is high, the filter probe 
often does the best job. 
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is above the curve of Figure 3a, use 
this water-washed, water-cooled probe. 
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above its melting point. Water-cooled 
on 1- 
tures from 1500 to 3200°F ( Figure 2 


jackets often are used for 

Use steel probes when machoalee 
strength is important. Stainless steels 
are used when corrosion is 
a problem. 


generally 


Normally, open probes are reason- 
able in cost and low in maintenance. 
a stainless steel tube will 
range from $1 to $5 per foot, while a 
water-cooled probe will vary from $10 
to $20 per foot. (The price might 
increase greatly if materials other than 


The cost of 


steel are used.) 
2. When to Use Water-Washed 
Probes 


When an open probe cannot be used 
because of dust loading, the washed 
probe usually is applicable ( Figure 3). 
The water wash keeps the sample gas 
fluid throughout the system. Dirt and 
fly-ash are carried out of the probe, 
preventing “sticky” 
sampling lines. 


or damp points in 


You can use the same construction 
materials as for open probes, but there 
are more stringent temperature limita- 
tions on the water-washed, non-water- 
cooled probe. While open probes are 
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limitcd only by the melting point of 
their metal, washed probes are limited 
by the flashing of the wash water to 
steam at high temperatures or in long 
probes. This curve might vary slightly 
with pipe size and wash water flow. 
If the probe temperature /length ratio 
the curve, you must use a 

water-washed, probe 
Both open and washed, 
probes are 


is above 
water-cooled, 
(Figure 4). 
water-cooled 
3200” F. 

The water-washed probe almost al- 
ways is used with an external pump 
to transport the sample. Here the 
washed probe must be under /ow pres- 
sure so that water, sample, and dirt 
are sucked from the probe. This probe 
application with steam 


limited to 


has greatest 
and water-ejector sampling systems. 

The method of introducing wash 
water into the end of the probe varies 
with the maker: spray plates, swirling, 
and jet action are used, and all are 
effective. Prices vary from about $10 
per foot for non-water cooled, to $20- 
$25 for water-cooled types. 


3. When to Use Filter Probes 


Use filter probes (Figure 5) when 
dust loading is high. With the advent 


of successful washed-probes, _ filter 
probes are being less extensively used 
Often, however, filter probes still do 
the best job (compared to washed 
probes) so cannot be ruled out as 
effective sample conditioners. 

Filter probes come in many shapes 


and materials: carborundum, packed 


gravel, alundum, molded sand-phenolic, 


sintered metal, glass cloth, etc. The 
application of each is limited by tem- 
perature and degree of filtering re- 
quired — an individual choice often 
influenced by experience. 

Usually, filter probes are connected 
to an aspirator sampling system. The 
sample must be cleaned sufficiently to 
prevent plugging by fly-ash at points 
where condensation of water vapor 
might produce mud. You must pro 
vide facilities for blow-back cleaning 
of filters. When mechanical shock is 
possible, filters can be expensive. 
Corrosion usually is not a problem, but 
erosion must be prevented. Shields to 
ward off fast moving particles are only 
partially effective. Filter probes are 
more bulky than straight-tube probes, 
and space limitations must be consid- 
ered. Filter probes usually are inex- 
pensive, priced between $50 and $100, 
including the pipe support, although 
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Figure 6. Hays Corporation calls 
this special probe with aspirator 


at its end the 


“Gaspirator.” 
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Figure 6a. Temperature vs. probe length for the “Gaspirator” probe. 
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this figure might be greater for high 
temperature, corrosion-resistant — sys- 


tems. 


4. When to Use Aspirator Probes 


The special probe shown in Figure 
6, with an aspirator located at its end, 
we at Hays call the “Gaspirator.” It 
normally uses steam or water as the 
aspirating medium, with the advantage 
that the sample is always under pres- 
sure: thus, leaks are always “out.” 
When used with steam, it is limited 
to relatively dust-free gases since dust 
and condensing steam form mud at 
condensation points. With water as 
the pumping medium, this probe pro- 
vides a suitable low-pressure sample 
for short delivery distances. It is espe- 
cially good for kilns and very heavily 
dust-loaded systems. 

A disadvantage of water aspiration 
is the possible removal of soluble gases 
in contact with the water and addition 
of air entrained in the water. However, 
the same limitation applies also to 
washed probes using water ejectors or 
water quenching (contact ) condensers. 

As seen in Figure 6a, the gaspirator 
resembles the washed probe in that, 
when used with water, it also has a 


temperature vs. probe-length limita 
tion. The Gaspirator probe can be 
water jacketed for temperature service 
up to 3200°F when conditions exceed 
the temperature limitation of the non 
water-cooled unit. 

The Gaspirator probe is rugged, 
being made of corrosion-resistant steel 
Cost is normally about $15 to $20 
per foot. It is simple to install or re 
move for servicing, and takes little 
maintenance. 


APPLICATION 


Select your probe for hot-gas analy 
sis to suit the sampling system you will 
use. The Hays Corporation offers the 
following rules, in order of preference 


|. Use pressure systems if possible 


available, use steam for 


When 
pumping the sample. 


When steam is not available, use 
water for pumping pressure sam- 


ples. 


Use aspirator (vacuum) and filter 
systems only when other systems 
are not applicable. 
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When samples are pumped with 
steam ejectors, use Open and water 
washed probes, depending on dust load 
and temperature — a recommendation 
common to nearly all sampling-system 
manufacturers. If no steam is available, 
but water is, consider the water-op 
erated Gaspirator probe. If after evalu 
ating these three probes you find them 
inapplicable, use filter probes with 
aspirator pumps as a last resort 


A Word of Advice 


Only after you have defined system 
requirements can probe selection pro 
ceed. Let me repeat for emphasis 
the simplest probe that will do the job 
will provide the best operation 


Regardless of the probe used, regu 
lar maintenance is mandatory. The 
modern sampling probe will do its job 
with reliability and effectiveness. But, 
under the severe conditions of normal 
service, malfunctions do occur. With 
out a probe, your sampling system is 
useless. You will be well repaid in 
maintenance time, service continuity, 
and representative sampling, for your 
understanding and care of the heart of 
the sampling system — the probe 
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Figure 1. Multi-purpose underwater instrument for measuring sound velocity, depth, and temperature. 


Conducting Underwater Surveys 


With a Multi-Purpose Instrument* 


by ARTHUR G. ALEXIOU 
U.S. Navy Hydrographic Office 
Washington, D. C. 


Here is a unique, field-tested instru- 
ment for measuring — at one time — 
sound velocity, depth, and tempera- 
ture. Emphasis has been placed on 
system reliability and the straight- 
forward, precise presentation of 
data. 


FOR RAPID and accurate data collec- 
tion at sea during routine surveys, the 
U.S. Navy Hydrographic Office has 
developed a Sound Velocity—Depth— 
Temperature recording system having 
an operating range of 0 to 9000 ft of 


*It is not the intent of the Government 
to endorse any manufacturer’s product, 
component, or instrument mentioned in 
this article 
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depth. The system provides for a 
simultaneous digital display of all 
three variables in any desired units, an 
X-Y plot of any two of these variables, 
and a printed record of any two vari- 
ables. 

The entire system, including cable, 
winch, recording equipment, and un- 
derwater unit was engineered with the 
underlying intention of presenting the 
data straightforwardly and precisely 
while keeping the system reliable. The 
undesirable factors inherent in most 
instrumentation, such an nonlinearity 
and temperature instability, largely 
have been eliminated in the design of 
the system. No range changes are re- 
quired to obtain accuracy and read- 
ability, or to minimize nonlinearity. 
Each parameter is displayed and 
printed in conventional units with no 
necessity for corrections or reference 
to calibration sheets. (A minor cor- 
rection is necessary due to the change 


in path length caused by a tempera- 
ture change; the correction for the 
stainless steel we used was less than 
0.02 meter/sec/°C.) The punched 
paper tape is prepared in binary- 
coded-decimal form, ready for direct 
entry into a computer. 

Accuracies that can be achieved 
with this system are: sound velocity 
0.3 m/sec, pressure 0.25%, and tem- 
perature 0.04°C. 


The Underwater Instrument 


The underwater instrument (Figure 
1) contains transducers for measuring 
the three variables, the electronics and 
power supplies for the sound velocity 
and pressure oscillators, and an oven 
for the pressure gage. The entire in- 
strument, shown in block diagram 
form in Figure 2 operates on 220 
volts ac. The housing, power supplies, 
and sound velocity portion of the in- 





strument were built for the Hydro- 
graphic Office by ACF Industries. 


Sound Velocity. The Bureau of Stand- 
ards TR-2 is the velocimeter used 
without modification, except for a 
power supply which was added to pro- 
vide a —6.5-volt d-c source. This de- 
vice has an advertised inherent accu- 
racy greater than 0.01%. The method 
that must be used to calibrate the in- 
strument, however, requires that the 
meter be calibrated in a liquid for 
which the velocity of sound is known 
accurately. Since there is some dis- 
agreement concerning the true value 
of sound velocity in distilled water, 
the system accuracy can be no greater 
than the discrepancy in the measured 
value; that is, 0.3 meter/sec over the 
0-30°C range. Repeated tests on sev- 
eral velocity meters in the lab indi- 
cated that this accuracy could be at- 
tained. 


Depth. The depth gage used is a 
Byron Jackson Vibrotron, temperature 
stabilized by means of a thermostati- 
cally controlled oven. Repeated cal- 
ibrations in the laboratory with a 
dead-weight tester showed better than 
0.25% accuracy over the entire range. 
With the recording system used, the 
nonlinearity inherent in the transducer 
is overcome. Actually, the device is 
rather remarkable in its consistency; 
the Vibrotrons used in these meters 
apparently are quite improved over 
earlier models, which displayed very 
erratic frequency stability. 


Temperature. In the underwater unit, 
there are no electronics associated with 
the temperature circuit. The temper- 
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Figure 2. Block diagram of the entire multi-purpose instrument. 


ature sensor is a thermistor connected 
through the telemetering cable to 
form one arm of a d-c bridge in the 
recording console. These thermistors 
can be replaced easily without any 
need for opening the pressure seals of 
the underwater instrument. 


Recording Console 


The recording console (Figure 3) 
has been engineered around commer- 
cial off-the-shelf components modified 
for this specific application. It pro 
duces a printed record for any two 
parameters, an X-Y recording of these 
parameters, and a punched paper tape 


Figure 3, (below). Recording console 
is comprised of commercially avail- 
able, off-the-shelf components. 


Figure 4, (left below). Block dia- 
gram of the recording console. 
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Figure 5. Chart record of depth vs sound velocity. Start trace at A 
and move downward toward B;. During this segment of the trace, 
the sound velocity scale is 1500 to 1600, and the depth scale is 0 to 
1000. Recorder moved from B, to Bs» where sound velocity scale 
changed to 1400-1500 for remainder of trace. Follow trace from B» 
to C where depth scale changed to 1000-2000 for segment D to E. 


recording of all three parameters with 
a provision on the tape punch equip- 
ment for manual entry of up to 8 
decimal digits for identification pur- 
poses. Essentially, the system (shown 
in block diagram form in Figure 4) 
consists of three electronic counters, a 
scanner, tape punch, digital recorder, 
and an X-Y recorder. 

The sound velocity information fre- 
quency is fed into a standard Dymec 
Model 2500N Computing Digital In- 
dicator, an electronic counter having 
a provision for adjusting the gate time 
from 9.9999 to 0.001 second. If the 
velocimeter output frequency can be 
assumed to vary linearly and directly 
with sound velocity, then the counter 
display can be made to read in any 
desired units; that is, in ft/sec or 
meters/sec. This assumption is accu- 
rate to | ft/sec after a correction has 
been applied for the effect of tem- 
perature on the sound path length. 

Depths are displayed on a similar 
counter that has become known as a 
Presei/Reset Couorer. It is actually a 
Dymec Mees! 2S0JN that has been 
modifi.’ -o count backwards, since 
the ~~ stron frequency 
with deptn. This counter also has been 


decreases 


modified to provide an adjustable re- 
set number, which is used as a zero 
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suppression to allow counting back- 
wards from some number other than 
zero. Upon completion of the counting 
time, which is adjustable also, the dis- 
play ends up with a number repre- 
senting depth in any desired units— 
fathoms, feet, or meters. To provide 
a linear output from the essentially 
nonlinear Vibrotron, we employ a 
method for permuting the time base. 
Rather than counting against a stand- 
ard time base, the counter counts 
against a varying external time base 
that is the difference frequency re- 
sulting from mixing the Vibrotron 
output frequency with some other ap- 
propriate fixed frequency. This mix- 
ing frequency can be computed using 
the values from the Vibrotron calibra- 
tion data. 

To define the nonlinearity that we 
want to correct, we use the following 


two equations: 


a, 


where 


d, is the linear difference number de- 


sired for a pressure change from sea 
level to 50% of full scale. 


d. is the linear difference number de- 
sired for a pressure change from sea 
level to 100% of full scale. 


fy is sea level pressure frequency. 
f, is 50% of full scale pressure fre- 
quency. 


fo is 100° of full scale pressure fre- 
quency. 


(fo, £;, and fo are obtained from dead- 
weight calibration). 


j is the gate time. 
n is the mixing frequency. 


The expression (n-f) represents the 
time base and varies with f. Solving 
equation (1) for j, yields: 


d, (n—f,) (n—f,) 


t, (n 


a, (n—f,) (n—f,) 
n (fo—hi) 


Substituting (3) in (2) yields 


] s d,(n f,) (n -fy) 
in n(fo fi) 


Solving (4) for n yields 


fy ) fy a, ( a 
a, (fo 


fo d» (Jo 
ds (fo—hfi) 


If d, is linearly related to dbo, 
dy — 2d, (6) 


Then substituting (6) in (5) simpli- 
fies the expression for n to 


2fufs fi fe fofe 
fam Ti 78 


This method of permuting the time 
base may be used for many applica- 
tions to get linear outputs from non- 
linear devices. 

The temperature signal is a varying 
d-c voltage linearly proportional to 
temperature. It is converted to fre- 
quency through the use of a Voltage 








to Frequency Converter, Dymec Model 
2210. This frequency is displayed in 
°C on a Dymec Model 2500N. The 
display contains four digits; and al- 
though the resolution is in hundreths 
of degrees C, the absolute accuracy is 
only as good as the calibrated accuracy 
of the probe and measuring circuit 
plus the accuracy of the Voltage to : 
Frequency Converter (+0.1% full | Voare 
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The temperature circuit itself is 
rather unique. It provides linearity 
over the entire 0-30°C range by con- 
necting a switching diode and two 
resistors R, and R, to the bridge. 
As the thermistor voltage drops be- 
low a certain point, the diode will 
conduct and switch additional load 
resistance into the bridge. If the 
proper values of resistance are used, 
the inherent S-shaped bridge re- 
sponse caused by the thermistor char- 
acteristics will be straightened.* Since 
only one thermistor is used in the 
probe, the problem of providing 
matched spares is greatly simplified. 
Calibration checks can be made easily 
with a decade resistance box either at 
the console input or at the probe end 
of the cable. 

Each counter has a_binary-coded- 
decimal (BCD) output used for the 
Scanner/Coupler, the output of which 
is fed to a Friden Motorized Tape 
Punch, Model 2. Each counter also has 
a staircase voltage output for use with 
the printing recorder. Any two of the 
three counters can be connected to a 
Hewlett-Packard-5S60A Digital Re- 
corder to give a simultaneous print- 
out of any two parameters. The HP- 
560A has been modified to provide 
two analog outputs for recording on 
a Moseley Mcdel 5S X-Y Recorder. 
Each analog output signal is arranged 
so that any three adjacent columns on 
the printer can be selected for plotting 
by a front-panel selector. For readings 
having a large number of significant 
figures, this method provides an ex- 
panded scale feature that can provide 
a graphic presentation having a resolu- 
tion of one part in one-hundred mil- 
lion. Under these conditions, the out- 
put is as accurate as the displayed 
number. Each output has a range and 
resolution of 0 to 999 in one-thousand 
voltage or current steps. 

The X-Y recorder provides a 
graphic display of depth vs sound 
velocity or depth vs temperature. 


*This scheme was borrowed from the 
Hydro Electronic BT built by the Hy- 
tech Corp. 
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Figure 6, (a above). Chart record of 
depth vs sound velocity. Note the 
changes in scale for depth. Start 
trace at A and move downward to- 
ward B. From A to B, the range was 
0-100. At B, the range changed to 
100-200 for the segment from C to 
D. At D, the range changed to 200- 
300 for the segment from E to F. At 
F, the range changed to 0-1000 for 
the segments from G to H;, and He 
to J. At J, the range changed to 
1000-2000 for the segment K to L. 


Fig. 6, (b right). A typical segment 
of the printed data which supple- 
ments the graphic chart record. 


Automatic range changing results 
when either axis reaches a value divisi- 
ble by 100 or 1000. Scale expansion 
can be accomplished easily by chang- 
ing the selection of the significant 
digits to be graphed. The plotted data, 
although very accurate (0.25% of 
scale), include those errors introduced 
by the X-Y recorder itself. The same 
data also are printed and _ recorded 
simultaneously on punched paper tape, 
however; and these data are free from 
the plotter error. The chart record 
shown in Figure 5 illustrates the auto- 
matic range changing of both sound 
velocity and depth. Both scales can be 
expanded by a factor of ten simply by 
changing a switch position. Figure 6a 
shows an expansion of the depth scale 
for the first 300 meters of a 1640- 
meter lowering. Figure 6b shows a 
segment of the printed data from 
which the plot of Figure 6 was made. 
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Shipboard Handling Equipment 


Winch. The winch used for the sys- 
tem is a Commercial Engineering 
Corp. Series 600 Hoist. Designed for 
shipboard environment, it offers an 
infinite choice of drum speed between 
zero and maximum, and a provision 
for interchangeable cable drums. The 
drum shaft houses a six-conductor slip 
ring which is not disturbed when a 
drum change is made. 


The hoist is powered by a constant 
speed, reversing type, 5 HP electric 
motor (220/440 volts, 3 phase, 60 
cps). The 2600-Ib hoist (not counting 
cable weight) is 55” long x 52” wide 
3” high. The maximum hoisting 
speed of the winch varies from 136 
to 310 ft/min, depending upon the 
amount of wire remaining on the 
drum. Drum capacity is 10,000 ft of 
0.190’”’-diameter wire. 


: 
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Cable. The cable used in raising and 
lowering the underwater instrument is 
a four-conductor double-armored type 
having an O.D. of 0.190”. It is manu- 
factured by American Steel and Wire 
Division of U.S. Steel under the brand 
name of Amergraph Cable, type 4- 
H-O. Each conductor is constructed of 

wires of 0.008” copper insulated 
with 0.008” of polypropylene. Con- 
ductor resistance is 24 ohms/1000 fe, 
and insulation resistance is 50 meg- 
ohms/mile in sea water. 

The armor consists of two counter- 
wound layers of galvanized plow steel, 
the first layer being 18 wires of 
0.018” diameter, the second being 18 
wires of 0.025” diameter; the break- 
ing strength is 2700 lbs. Cable weight 
is approximately 60 lbs/1000 fe. 


Field Results 


Over 50 lowerings have been made 
with the instrument, more than _ half 
of them in depths exceeding 1500 
meters. One striking feature is the 
fact that sound velocities recorded on 
raising the instrument were consistent- 
ly higher than when lowering it, the 


difference generally being about 0.3 
to 0.8 meter/sec. A careful examina- 
tion of several tapes indicated that 
most of the difference resulted from 
the relative flow of water through the 
velocimeter sound path. One particu- 
lar run was mad with a slow winch 
speed for the upper 300 meters; it 
was found that the up and down 
difference in th’ portion was less 
than half of that in the deeper portion. 
The difference change occured abrupt- 
ly and followed the winch-speed 
change. Other causes for this discrep- 
ancy were considered, including re- 
sponse time of the depth gage, and 
the thermal lag that might affect a 
sound path length. It should be noted, 
however, that if the response time of 
the depth gage was a factor, the differ- 
ence would have been in the opposite 
direction from that observed since 
sound velocity decreases with depth. 
Although, the face plate has con- 
siderable mass and therefore a rather 
slow thermal response, the discrepan- 
cies are too large to be explained by 
this factor since the temperature co- 
efficient of expansion for the steel 
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Figure 8. Typical data obtained from Nansen casts. 
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used results in less than 0.02 meter/ 
sec/°C change in velocity. Further- 
more, the data showed that even when 
the instrument was traveling through 
near isothermal layers several hundred 
meters thick, the same discrepancy 
was apparent even though there would 
have been ample time for equilibrium 
to be reached. 

An examination of the sound path 
position substantiated the conclusion 
reached. Although the back and 
forth sound path largely eliminates 
relative flow effects, there is a dis- 
tance that the sound travels in a for- 
ward direction, but not in a backward 
one. This is the linear distance be- 
tween the transmitter and the receiv- 
er, approximately 4 cm or 1/5 of the 
total path length. If the sound path is 
oriented in the flow as shown in 
Figure 7, there is, due to the flow, 
a net change in sound velocity re- 
corded. Since the distance is about 
1/5 of the total path length, the ve- 
locity change due to flow is approxi- 
mately 1/5 of the flow. The approxi- 
mate speed of the instrument travel- 
ing through water with no wire angle 
and with the winch traveling at maxi- 
mum speed is about 2 meters/sec. The 
unfortunate position of the hangers on 
the instrument oriented the transmit- 
ter and receiver in just about the 
worst possible position relative to the 
flow, resulting in a near maximum of 
flow effect on the sound velocity re- 
cording. The magnitude of change as 
a result of the direction of relative 
flow is ag ‘oximately 1/5 of 2 me- 
ter/sec in ither direction. Thus the 
total discre .ncy resulting from rais- 
ing and lowering the instrument at 2 
meters/sec is approximately 2 x % x 2, 
or about 0.8 meter/sec. This is the 
magnitude of the discrepancy ob- 
served at maximum winch speed. Re- 
orienting the hangers should eliminate 
this error. 

Several Nansen casts were made 
between some of the ‘velocimeter 
runs during the field survey. For com- 
parison some of these results are 
tabulated in Figure 8. 


Sound velocities, from the tempera- 
tures of reversing thermometers and 
salinities from the water samples, 
were computed from Wilson's tables. 
Depths were computed from protected 
and unprotected reversing thermome- 
ters. The sound velocity values from 
the velocimeter are up and down aver- 
ages (to eliminate the flow effect) 
corrected for the temperature effect 
on the path length. 





Presenting 


Precipitation Data 


Digitally 


by N. K. THOMPSON* 
Radio WILWV 
Millinocket, Maine 


IN THE PROCESS of building a 
Meteorological Data System about a 
year ago, I became convinced of the 
value of measuring and printing out 
precipitation values to 0.01”. 

Since none of the commercial gages 
seemed adaptable to this purpose, it 
ippeared necessary to build a com- 
plete assembly, consisting of a measur- 
ing unit and a computing mechanism. 

The mechanism of the transmitter, 
which has a total capacity of 4” of 
precipitation before emptying is re- 
juired, is shown in the figure. 

The beam-type balance system of 
weighing precipitation employed here 
is not new. It was employed originally 
by Marvin of the U.S. Weather Bu- 
reau many years ago; and more recent- 
ly, Conover of Blue Hill Observatory 
designed a similar device that em- 
ployed a strain gage and read out in 
analog form. 

Although the basic principles are 
the same, certain modifications to the 
gage described here tend to make it 
superior to the Marvin gage. The scale 
itself is a modified “candy scale”. The 
original sliding weight has been re- 
placed with a screw, driven by a small 
motor mounted cn the front end of 
a weigh beam. A large counter-weight, 
suspended on rollers and engaging a 
drive screw by means of a “half-nut”, 
hangs just a little forward of the 
bucket in a position representing zero. 


Operation 
When 0.01” of precipitation has 


*Senior Member of ISA, Down East 
Maine Section. 


fallen into the bucket, the beam moves 
upward, causing a photocell and shut- 
ter arrangement to trip a_ sensitive 
relay. This operates the latching relay, 
which causes the balancing motor to 
drive continuously until the bottom 
contact is made, at which time the 
relay is “unlatched”. The balancing 
motor then stops immediately, and 
the gage is balanced. Simultaneous 
with the latching of the relay, an im- 
pulse is transmitted to a special com 
puting device at the data system. 

To reset the gage, one simply dumps 
the bucket and resets the weight to 
a 

The oil dashpot damps out smaller 
swings of the balance due to wind, but 
as in all gages, wind is still a problem 
that necessitates the use of some ex- 
ternal wind shield. The new gage pro- 
vides at least two new advantages over 
the Marvin gage:. 1. use of a balancing 
motor instead of an electromagnet; 
2. providing the contact arrangements 
with “gap action” assures completion 
of the cycle once the gage has started 
to balance 


Computing Device 


Basically, the computer is an analog 
device, although the actual readout is 
digital, with the conversion being ef- 
fected by an analog-to-digital con 
verter in the data system. The com- 
puter consists of a 100-tooth stepping 
device, with manual homing contacts, 
ind an auxiliary contact that closes 
ence for every 100 steps of the stepper 
gear, which drives. a 360° linear 
potentiometer. A 10-point stepping 
switch is pulsed once for each revolu- 
tion of a 100-tooth gear; this stepper 
has manual homing contacts. Four of 
the contacts on the stepper are wired 


A view showing some of 
the mechanisms in the digi- 
tal precipitation instrument. 


lirectly to the matrix input of the data 
system to provide a 0, 1, 2, and 3 


Typical Procedure 

At rest and at zero position, both 
the 100-tooth gear and the stepper are 
at their zero positions. In this case, the 
data printout will be 000. 

Assume that 0.50” precipitation 
falls, the 100-tooth gear will advance 
50 teeth, driving the linear potentiom- 
eter accordingly. Printer readout would 
be 050. Now, if another 0.50” of pre 
cipitation collects, the 100-tooth gear 
will advance another 50 teeth, making 
a total of 1.00” precipitation. As the 
100-tooth gear passes the 99 mark, 
the 10-point stepper will be pulsed 
once, presenting a 1 to the matrix in- 
stead of a 0. Printer readout will be 
100. This action will continue until 
3.99” of precipitation has gathered 
This unit easily can be used as an 
analog recorder by connecting the out- 
put of the 360° potentiometer to a 
recorder and calibrating the potenti 
ymeter to give one sweep of the pen 
for any desired increment of precipi 


tation 


Accuracy 

Over a 4-month period, comparison 
of this gage with a Friez weighing 
gage shows a difference of less than 
0.05” between the two. 

It was found that contacts of the 
transmitter could be set close enough 
ro give readings of 0.001”, but the 
absence of better wind damping made 
this setting undesirable. 

The calibration of this gage is based 
on a 5”-diameter funnel, rather than 
the more standard 8” funnel. This 
helps to reduce wind effect; the bucket 
can be smaller; and a lighter balance 
weight can be used 
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(131-LA61) Dr. H. S. Myers, C. F. Braur 
& Co. P and PR 


207 Development of the ( 
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A. Eckerson, Signal Oil and 
and PR 
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L. J. Kemp, Southern California Gas C: 
P and PR 
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209 A Survey of Stream Analyzers for 
Refinery Automation (135-LA61) D. J. 
Fraade, G. S. Murray, Consolidated Elec- 
trodynamics Corp. P and PR 


210 The Origin, Development and Ap- 
plication of Chemical Instrumentation 
180-LA61) Dr. K. W. Gardiner, Consoli- 
dated Electrodynamics D. T. Sawyer 
Univ. of California. N 
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216 Airborne PCM Tape System (10- 
SL61) G. E. Breyton, Flight Test Center 
Eglin AFB, Fla. N 


217 Design of a Central Data Acqui- 
sition System (12-SL61) E. J. Kovalcik, 
Allison Div., General Motors Corp. P and 
PR 


218 Automating Quality Control Meth- 
ods With On-Line Computers (13-SL61) J 
L. Carlson, Librascope Div, General Pre- 
cision. P and PR 


219 Automation of a Photogramme- 
tric Process (14-SL61) Q. S. Johnson, 
Union Instrument Corp. P and PR 


220 The Transponder — A New Con- 
cept in Low Level Data Acquisition (15- 
SL61) V. A. van Praag, W. Stanke, D. 
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PR 
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Digital Telemetering (2.1-NTC61) W. T 
Wynne, Leeds & Northrup Co. PRO 


222 A Digital Telemeter for Use with 
Analog Telemetering over a Single Chan- 
nel (2.3-NTC61) P. B. Robinson, General 
Electric Co. PRO 


223 Digital Telemetering Techniques 
(2.13-NTC61) A. Brothman, E. H. Broth- 
man, R. D. Reiser, Industrial Process En- 
gineers. PRO 


224 The Application of Magnetic 
Logic Elements in Time-Multiplexed Sys- 
tems (2.37-NTC61) J. H. Porter, Crest- 
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225 Factors in the Design and Appli- 
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fer (4.1-NTC61) C. W. Barbour, Towson 
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227 Progress in the Development of a 
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(4.13-NTC61) M. K. Kingery, P. L. Cle- 
mens, Air Res. and Development Com- 
mand, U.S. Air Force, Tullahoma, Tenn 
PRO 


228 Data Transmission System for the 
Gamma Ray Astronomy Satellite (4.37- 
NTC61) O. B. King, F. H. Emens, George 
C. Marshall Space Flight Center, Hunts- 
ville, Ala. PRO 


229 PDM Thermocouple Subcommu- 
tation System (4.53-NTC61) A. Ferkovich 
Jr.. Boeing Airplane Co., Seattle, Wash 
PRO 
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Controlled Radio Isotope Snow Gage Tele- 
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(181-LA61) Dr. D. M. Coulson, Stanford 
Research Institute, Analytical Chemistry 
Dept. P and PR 
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Chemistry. (184-LA61) A. Savitzky, Perkin- 
Elmer Corp. P and PR 


213 Current Trends in Spectroscopic 


Instrumentation (185-LA61) W. R. Harp 
Jr., Shell Development Co. N 


214 Closed Loop Control with An- 
alytical Instruments (239-LA61) L. E. Ma- 
ley, Waters Associates. N 


215 Instrumentation for First Man- 
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berg, Sierra Electronic Corp. PRO 


231 A Method for the Automatic De- 
tection and Correction of Data Mistakes 
(5.1-NTC61) S. H. Chasen, Lockheed Air- 
craft Corp. PRO 


232 General Purpose Digital Compu- 
ters and Flight Test Data Systems (5.21- 
NTC61) R. F. Allen, Boeing Airplane Co 
PRO 


233 Parameters for Determining Op- 
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Tape Digital Data Storage Systems (5.37- 
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(5.55-NTC61) K. W. Baxter, General Elec- 
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235 Signal Conditioning for Satellite 
Borne Cosmic Ray Experiments (7.1-NTC- 
61) G. R. Ludwig, G. Porreca, NASA God- 
dard Space Flight Center, Md. PRO 


236 Nanosecond Data Acquisition Sys- 
tem (7.3-NTC61) M. R. McCraven, R. C 
Epps, Univ. of California, Livermore. PRO 


237 Signal Conditioners for Aero- 
Space Instrumentation (7.5-NTC61) W. C 
Below, A. B. Ellis, Hughes Aircraft Co 
Flight Test Engrg. Dept. PRO 


238 Logic Modules for Signal Condi- 
tioning in Space Radiation Experiments 
(7.21-NTC61) F E. Thompson, Sandio 
Corp. PRO 


239 A Telemetry Simulation and Sig- 
nal Conditioning System for Training of 
Project Mercury Flight Controllers (7.67- 
NTC61) B. S. Ritter, Bendix Corp, Pacific 
Div. PRO 


240 Flight Test Instrumentation of 
Ballistic Missile Inertial Guidance Sys- 
tems (8.1-NTC61) T. G. Barnum, AC Spark 
Plug, Wisc. PRO 


241 Dyna Soar Instrumentation Prob- 
lems (8.9-NTC61) W. M. Moore, W. D 
Mace, NASA, Langley Field, Va. PRO 


242 SS-FM Telemetry System (8.1l- 
NTC61) O. B. King, NASA, George C 
Marshall Space Flight Center, Huntsville 
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243 An Aijirborne Digital Recording 
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NTC61) W. F. Ejiter, North American 
Aviation, Columbus Div, Columbus, Ohio 
PRO 


244 NATC PCM Telemetry System 
(8.39-NTC61) K. L. Wilkinson, J. W. Brad- 
ley, NATC. Patuxent River, Md.; L. A 


Ormord, EPSCO, Inc., Boston; H. Herman, 
General Electric Lab, Silver Springs, Md 
PRO 


245 An Approach to Self-Adaptive 
Telemetry Systems (10.1-NTC61) M. A 
Lowy, Gulton Industries. PRO 


246 Minimum Power Wideband Com- 
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(10.11-NTC61) R. Gagliardi, T. Miller 
Hughes Aircraft Co. PRO 


247 Measurement of Telemetry Sys- 
tem Errors (10.31-NTC61) L. H. Taylor, 
R. B. Tipton, White Sands Missile Range 
New Mex. PRO 


248 A Study in Demodulation Tech- 
niques (10.45-NTC61) J. A. Webb, Lock- 
heed Aircraft Corp. PRO 


249 A Linear Matched Filter for 
Synchronization of Binary Coded Mes- 
sages (11.1-NTC61) V. A. Jennings, G. E 
Miller, Boeing Airplane Co. PRO 


250 Optimum PCM Frame Synchroni- 
zation Codes and Correlation Detection 
(11.15-NTC61) G. E. Goode, J. L. Phillips 
Texas Instruments. PRO 


251 PCM Telemetry Synchronization 
(11.51-NTC61) M. W. Williard, Dynatronics 
PRO 


252 Techniques for Transmission of 
Pulse Code Modulation Signals (11.75- 
NTC61) D. D. McRae, Radiation, Inc. PRO 


253 Synchronization Methods for PCM 
Telemetry (11.87-NTC61) E. R. Hill, J. L 
Weblemoe, U.S. Naval Ordnance Lab, Co- 
rona, Calif. PRO 


254 PCM Recording Modes (14.1-NTC- 
61) R. L. Sink, Consolidated Electrody- 
namics, Datalab Div. PRO 


255 Serial PCM Recording § (14.21- 
NTC61) L. R. Klingler, Systems Engineer- 
ing Labs, Ft. Lauderdale, Fla. PRO 


256 An Approach to High-Speed Mul- 
tiplexing and Analog-to-Digital Conver- 
sion (14.29-NTC61) M. E. North, Texas In- 
struments. PRO 


257 A Universal PCM Data Trans- 
mission System (14.41-NTC61) J. O. Bow- 
ers, Jr., D. H. Ellis, J. M. Walter, Jr., Dy- 
natronics. PRO 


258 An Analysis of Multiphase RF 
Modulation for PCM Telemetry (14.61- 
NTC61) F. Goodenough, Lockheed Elec- 
tronics. PRO 


259 A Compact Amplifier-Antenna for 
Missile Telemetry (15.1-NTC61) M. Ap- 
stein, A. O. Morse, G. M. Orr, Diamond 





Ordnance Fuze Labs, Washington, D. C 
PRO 


260 A Telemetering Receiver System 
and Automatic Tracking Antenna (15.11- 
NTC61) C. F. Hudson, Cubic Corp. PRO 


261 A Survey of RF Power Sources 
for Telemetry (15.23-NTC61) J. Webb, D 
Fairley, D. Sill, General Electric Co. PRO 


262 The Possible Applications of Ex- 
tremely High Frequencies to Space Elec- 
tronics and Telemetering (15.48-NTC61) J 
Markin, Zenith Radio Corp. PRO 


263 The Building Block Approach to 
Digital Systems (8-NTC61) J. V. Werme, 
M. Maczuzak, C. H. Terrey, Bailey Meter 
Co. P and PR 


264 A Real-Time Range Scheduling 
System for the Pacific Missile Range (9- 
TC61) T. P. Luck, Land-Air, Inc. N 


265 Operating Experience with a 
Solid-State Data Logger (12-TC61) O. J 
Baker, H. F. Dunlap, Union Carbide Nu- 
clear, Oak Ridge, Tenn. P and PR 


266 Temperature Monitoring System 
for NPD-2 Nuclear Power Plant (16-TC61) 
W. W. Cliffe, Canadian General Electric, 
Atomic Power Div.; T. K. Cranston, Fisch- 
er & Porter, Canada. P and PR 


267 Integration of Computer Control 
with the Chemical Process (24-TC61) J 
P. Smith, General Electric Co. P and PR 


268 Measuring Torque and Tension 
in Oil Field Drill Pipe with Strain Gages 
(25-TC61) J. T. Dean, W. Gravley, Socony 
Mobil Oil Co. N 


269 A Spectrophotometer Digital Out- 
put System (33-TC61) D. Hampel, RCA 
Service Co. P and PR 


270 A Realistic Look at Computer 
Control in Refining (40-TC61) H. M. Hart, 
R. T. O'Neil, J. C. Rhodes, American Oil 
Co. P and PR 


271 Automated Gasoline Bulk Load- 
ing System (13-LA61) K. Ruhl, O. Thayer 
El Paso Natural Gas Products Co. N 


272 A Sequential Search Type of 
Optimizing Control and Its Application to 
a Styrene Process (31-LA61) D. H. Archer, 
Carnegie Inst. of Technology, Pittsburgh; 
D. A. Burt, Westinghouse Electric Corp.: 
L. W. Adams, Process Engineering, Dow 
Chemical. P and PR 


273 Effects of Truncation on Time to 
Frequency Domain Conversion (32-LA61) 
Dr. G. E. Dreifke, St. Louis Univ.; Dr. J 
O. Hougen, Monsanto Chemical Co. P and 


274 New Plant Start-Up Using On- 
Line Computers (33-LA61) J. B. Neblett, 
Thompson-Ramo-Wooldridge Co. P and 
PR 


275 Magnetic Drums Simplify Indus- 
trial Data Systems (34-LA61) J. V. Werme 
M. Maczuzak, C. H. Terry, Bailey Meter 
Co. P and PR 


276 Use of Analytical Instruments in 
Computer Process Control (36-LA61) J. B 
Neblett, F. C. Mears, Thompson-Ramo- 
Wooldridge Co. P and PR 


277 Pitfalls in Computer Application 
(38-LA61) L. W. Meier, Bechtel Corp. P 
and PR 


278 A Versatile Frequency and Time 
Measurement System for Use with a Digi- 
tal Computer (43-LA61) M. J. Woodruff, 
R. J. Pettitt, J. W. Vorndran, Hughes Air- 
craft Co., Guidance and Controls Div. P 
and PR 


279 Some Insight Into the Automation 
of a Central Power Station (97-LA61) A 
G. Lloyd, Control Systems Div., Daystrom 
Inc. P and PR 


280 Reliable Control Systems for 
Heavy Industry (98-LA61) I. W. Rozian 
Rozian Research. N 


281 Experience in Telemetering Gas 
Flow (99-LA61) R. D Hays, Illinois 
Power Co. P and PR 


282 Multiple Computer Systems for 
Real-Time Control (121-LA61) E. R. Bor- 
gers, Packard Bell Computer Corp. P and 
PR 


283 Digital Techniques for the Acqui- 
sition and Computation of Vibration Data 
(122-LA61) R. E. Conti, Electra Scientific 
Corp. P and PR 


284 Automatic Computer Operated 
Final Test Line (137-LA61) C. G. Tinsley, 
R. W. Helda, C. H. Knowles, Motorola 
Inc. P and PR 


285 An Approach to Optimizing Con- 
trol of a Restrained System by a Dynamic 
Gradient Technique (138-LA61) Dr. C. W 
Carroll, IBM, Green Bay, Wisc. P and PR 


286 Organization of the Computer 
Control Project (139-LA61) F. C. Mears 
Thompson-Ramo-Wooldridge. P and PR 


287 Design and Operation of a High 
Speed Digital Data System for a Struc- 
tural Test Laboratory (162-LA61) H. K 
Chaney, Boeing Airplane Co. P and PR 


288 A High Speed Digital Data Ac- 
quisition Facility (163-LA61) R. M. Bell, 
Loci:heed Aircraft Corp. N 


289 ECAN — A System Philosophy 
(165-LA61) S. Molner, Epsco-Medical; J 
T. Hayes, General Dynamics/Astronautics 
P and PR 


290 Computer Based Automated 
Teaching (204-LA61) D. E. Englund, Sys- 
tems Development Corp. N 


291 Computer Usage for Automatic 
Reduction of Meteorological Data (205- 
LA61) Comdr. P. M. Wolff, US Navy. N 


292 Linking the Computer to Small 
Industrial Tests, A New System Concept 
(208-LA61) W. V. Smith, Beckman Instru- 
ments. N 


293 Hybrid Computation—Its Appli- 
cations & Advantages (224-LA61) J. P 
Heid, Mauchly Associates, Inc. P and PR 
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294 Scaling, Linearizing, and Calibra- 
tion of Data (228-LA61) G. Birkel, Jr 
Radiation, Inc. P and PR 


295 Studying the Economics of Proc- 
ess Computer Control, Dr. T. J. Williams 
Monsanto Chemical Co. (ISAJ Jan 61 p 
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296 Fitting the Annunciator to the 
Task, M. Dalis, N. Bragar Co., Inc. (ISAJ 
April 61 p 44) 


297 Designing a Simple Game Com- 
puter, R. S. Gushurst, Sr. Class Student, 
Austin High School, El Paso, Tex. (ISAJ 
April 61 p 56) 


298 Diode-Matrix Logical Control, J 
E. Valstar, Semiconductor Div Hughes 
Aircraft Co. (ISAJ April 61 p 62) 


299 Computer Simulation of Reactor 
Control, F. X. Mayer, E. H. Spencer, Esso 
Research Laboratories. (ISAJ July 61 p 58) 


300 Remote Binary Control of Multi- 
ple Motors, W. Leonchick, J. Mech, Par- 
ticle Accelerator Div Argonne National 
Lab. (ISAJ Aug. 61 p 93) 


301 What's Doing in Computer Con- 
trol? A. Freilich, Chrono-Log Corp. (ISAJ 
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Methods, 
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Logic Corp. (ISAJ Nov 61 p 43 
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scope Div., General Precision. (ISAJ Nov 
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308 Instrumentation and the National 
Potential (87-LA61) Dr. K. S. Lion, MIT. 
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309 The Instrumentation Professional 
in the Process Industries (88-LA61) J. 
Johnston, Jr., Du Pont, Wilmington. N 
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P and PR 


311 That the Professional Society Be 
Professional—What Must be Done (ill- 
LA61) P. L. Balise, Prof. Mech. Engrg., 
Univ. of Washington, Seattle. P and PR 
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FEEDBACK CONTROL SYSTEMS 
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University. D 


27 The Linear Properties of Pneu- 
matic Transmission Lines (3.2-JACC61) 
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ind Machinery, Inc. D 
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lers, R. D. Mandt, H. K. Ferguson Co 
(ISAJ Feb 61 p 75) 


346 Keeping the “Proof” in Explo- 
sion-proof—is every serviceman’s job, C 
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324 Machines Speed Servo Teaching, 
Staff Written. (ISAJ July 61 p 51) 


325 Why Should ISA Sectiens Get 
Into Instrument Education? H. S. Wilson, 
Educational Chairman, Chicago Section 
ISA, Moore Products Co. (ISAJ Nov 61 p 


70) 
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350 The Technical Library as a Tool 
of Engineering 16-SL61) H. S. Sharp, Gen- 
eral Motors Corp. P and PR 


351 A Program for Meeting the Cur- 
rent Need for Instrumentation Informa- 
tion-Retrieval Service (27-SL61) J. Stern, 
NBS, Washington, DC. N 


352 Pipeline Systems Optimization 
(28-SL61) C. C. Homan, Jr., El Paso Na- 
tural Gas Co. P and PR 


353 What Comes After Data Logging 
(29-SL61) G. H. Beck, Williams Brothers 
Co. P andPR 


354 Instrumentation from Manage- 
ment’s Viewpoint (32A-SL61) J. G. Wilson, 
Shell Oil Co. N 


355 Instrumentation from Manage- 
ment’s Viewpoint (2B-SL61) H. Lutz 
Mobil Oil Co. N 


356 Instrumentation as a Means of 
Attainment of Management-Wanted Re- 
sults (32C-SL61) Dr. Charles Harrington 
Mallinckrodt Chemical Works. M ; 


357 Instrumentation from Manage- 
ment’s Viewpoint (32D-SL61) R.M. Morris 
Monsanto Chemical Co. N 


358 Leasing vs Purchase for Pipeline 
Automation Equipment (42-SL61) D. Hail- 
ey Walcott, United States Leasing Corp 
P and PR 


359 Experiences Obtained in Develop- 
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Centers (48-SL61) G. S. Simpson, Jr., John 
W. Murdock, Battelle Memorial Institute 
P and PR 
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(49-SL61) Dr. Joel Hougen, Monsanto 
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R. H. O'Brien, Rogers Publishing Co. N 


362 The Impact of Instrumentation 
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Canada. P and PR 


MARINE SCIENCES INSTRUMENTATION 


388 Hydrographic Instrumentation 
Systems (12.1-NTC61) T. M. Meier, Data 
Control System. PRO 


389 The Problems of the Oceanogra- 
pher in the Space Age (12.9-NTC61) J. 
M. Snodgrass, Scripps Institution of 
Oceanography. PRO 


390 A Unique Four Channel High Re- 
sponse Telemetering and Direction Find- 
ing System (12.11-NTC61) F. J. Wynhoff, 
Telemetering Corp. of America. PRO 
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Oceanographic Research (12.13-NTC61) T. 
D. Ward, Telemetering Corp. of America; 
R. D. Gaul, A. & M. College of Texas. 
PRO 


392 Equipment for Observation of the 
Natural Electromagnetic Background in 
the Frequency Range 0.01-30 Cycles per 
Second (18-7061) W. N. English, D. J 
Evans, J. E. Lokken, J. A. Shand, C. S 


363 Chemical Systems Engineering 
Training Course in a Petrochemical Co. 
(29-TC61) C. J. Huang, Univ. of Houston; 
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diene & Chemical Corp. PRO 
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Applications (38-TC61) S. Avery, Packard 
Bell Computer Co. N 


365 A Reappraisal of Computer Ap- 
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Editor, McGraw-Hill Book Co. N 


366 Digital Computers & Process 
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F. Johnson, Biochemist, National Inst. of 
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Dir., Spacelabs, Inc. P and PR 


1068 New Method for the Indirect 
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NUCLEAR INSTRUMENTATION 


1106 Low Level Alpha Counting with 
Solid State Detectors (1.3-JNS61) L. Cath- 
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JNS61) E. E. Erickson, C. M. Slansky, 
Phillips Petroleum Co., Atomic Energy 
Div. PRO 


1110 Formulation and Implementation 
of Criticality Controls (5.3-JNS61) A. H 
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(18-ISC61) L. D. Culp, Leeds & Northrup. 
M 


1084 Speeding Up The Open Hearth 
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Controls for Rotary Kiln Automation 
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1091 Modern Concept of Instrumenta- 
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P and PR 


1092 Computer Simulation of a Wet- 
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trasonics, T. Manis, W. M. Smith, Jones 
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Temperature in Oxygen Steelmaking, W. 
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Digitally, N. K. Thompson, Station WIL- 
WV, Millinoicket, Maine. (ISAJ Dec 61 
p 51) 





11i1 A Fast Response Monitor for 
Airborne Uranium Dust (5.5JNS61) W. O. 
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1119 Characteristics and Applications 
of a Semiconductor Strain Gage (35-SL61) 
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Electronics & Instruments. P 


1120 Recent Developments in Flexible 
Silicon Strain Gages (37-SL61) J. C. San- 
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1121 Development of the Semi-Con- 
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(45-SL61) Dr. A. D. Kurtz, Kulite Bytrex 
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1123 Constant Current Circuit for 
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1130 The Determination of Tempera- 
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and PR 
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Hoffman, Caterpillar Tractor Co. P and 
PR 


1149 Strain-Gage Techniques in the 
Measurement of Static and Dynamic Load- 
ing of Spur-Gear Teeth (64-LA61) Dr. H 
H. Richardson, MIT. P and PR 
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Reiters, Baldwin-Lima-Hamilton. P and 
PR 
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1160 Applying the Strain-Gage 
Torque Transducer, H. E. Lockery, Bald- 
win-Lima-Hamilton Corp. (ISAJ March 
61 p 64) 





17th ANNUAL ISA 
INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT 
OCTOBER 15-19, 1962 
NEW YORK COLISEUM 
NEW YORK CITY 











8, No. 12 / 77 








POWER INSTRUMENTATION 


1161 Perspectives in Power Control 
Systems (1-PSC61) W. L. Cisler, Detroit 
Edison Co. PRO 


1162 Automatically Controlled Tur- 
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1189 Cost Comparison of Various In- 
strumentation Systems (9-PPS61) R. R 
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1190 Prevention vs Shutdown Main- 
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1191 Status Report on Instrumenta- 
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1197 Some Principles of Transducer 
Design (5-TC61) M. J. Lebow, Lebow 
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simulation 
analog—digital 

control, sirens 328 

conversion 25, 226, 256 
analysis instrumentation general see page 
55 
analysis 

chemical process 

computer control 

concentration 180 

continuous calciner 1115 

electrochemical 181 

flue gas 184 

hydrocarbons in wate: 169 

nitrogen in argon 162 

random noise 41 

sampling systems 110 

space vehicle signals 71 

x-ray 182 
analyzer sampling 112 
analyzers 

chemical 

and computers 

closed-loop contro! 

electrical 

evaluation of 

feedwater 


1140 


679 


437 
415 
423 
421 
328 
170 
677 
712 
397 
333 
719 


165 
241 
681 
737 
314 
377 
756 
739 
164 
237 


216 


202 
302 
191 
1092 


386 


276 


210 
303 


tuned 67 
1165, 1166 
209 
269 
213 
485 
1086 
1081 
296 


trequency 
power station 
refinery 
spectrophotometer 
spectroscopic 
animal, temperature 
annealing furnace instrumentatio: 
annealing-line computer contro 
annunciator selection 
antenna 
automatic tracking 
missile telemeter 
UHF multipolarized 26 
are furnace temperature 655 
argon 
ionization detector 
plasma, analysis 
plasma jet 
artillery, telemetering 
astrophysics temperature measurement 
626 thru 
637 


260 


259 


116 
468 
733 
227 


630 
638 


atmospheric temperature 
670 


atomic oscillator, temperature 

attenuator programmer, chromatograph 
113 
330 
728 


instruments, satellite 76, 


training 


attitude 
audio-visual 
automatic 
call-in, standards 767 
control, cement process 1088 
data reduction 44 
gas dispatching 304 
measurement, pyrometry 647 thru 650 
measurement, temperature 618 thru 625 
power station 1169 
pyrometer 735 
sampling, chromatography 139 
tutoring, management 374 
auto exhaust instrumentation 174 
automotive proving ground 1196 


166, 173, 


B 
background, electromagnetic 392 
bakelite, strain gage 1155 
ballistic missile inertial guidance 240 
basic concepts, temperature 450 thru 454 
batch process 
control of 
flow 187 
program control 709 
baths, calibration 73 
bathypage 424 
bearings 
fluid film 57 
gas lubricated 55 
journal, clearance 1148 
benzene chromatography 148 
beta excited x-rays 115 
beta-ray gage, temperature 661 
bibliography, measurement stds 764 
binary 
coded 
control of 
bioclimatological 
biological 
analysis 160 
instrumentation 35 
space instrumentation 11 
biomedical, temperature 
animals 
bioclimatological 
biophysics 
calorimetry 
cell death 
effects in plants 
enzyme reaction 
heartburst 
homeotherms, cold response 
human, hot environment 
494, 495, 496, 497 
hypothermia 
irradiation heating 
life expectancy 
etabolic, human, cooling 
myocardial, low temperature 488 
physiological 481, 492 thru 499, 
485 thru 488 


185, 186 


249 
300 
480 


message synchronizatio: 
motors 
heat 


485 

480 

538, 539 
478, 597 
532 

538 

479 

477 

487 

492, 493, 
498, 499, 536 
541 thru 547 
535 

539 

486 


heat 
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physiological 
radiation burns 
regulation 
sensitivity 
shivering 
simulation, human 
skin temperature 
surface measurements 
sweating, human 
thermal pain 
thermoelectric 
tissue heating 
water structure 
blackbody sources, 
blast effect, measurement 
blast furnace 
firing control 
gas injection 
split-wind contro) 
blending-control 
digital 
flow 
blending 
boiler 
control, electric 
feedwater analysis 
safeguards 
tube thermocouples 
bolometer radiation 
bonded 
boron 
bridge 
measurement standards 
resistance thermometer 
strain gage 
buffered electrochemical 
building block digital 
bulk loading, automated 
buoy design, oceanography 
buoyant floats. underwater 


mar 


devices 


papermaking 


neutron absorptiome 


calciner automation 
calorimeter 
enzyme 
resistance 
camera 
map, underwater 
underwater 
capacitance techniques, 
capacity charge transfer 
capillary 
chromatography 
columns 
columns, coated 
carbon arc, calibration 
carbon resistors, temp 
catalogue, microfilm 
cement 
automatic control 
kiln computer 
kiln control 
calibration 
automatic 
baths 
control 
cryostat 
error 
flowmeter 
force standards 
frequency 
hydrophones 
level control 
measurement 
microphone 
motion transducer 
Navy labs 
optical pyrometer 
personnel 
potentiometer 
pressure standards 
resistance thermometers 
standards 
temperature 
temperature standards 
thermocouple 


reaction 
thermometry 


1087, 
systems 


systen 


standards 
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temp egulation 
589 thru 


589, 
temp 


530 


radiation 


pyrometer 
resistance strain gages 
‘ter 


standards 


simulation 


1089 


615, 


717 


502 
502 


12 


594, 595, 


590 


thru 


potentials 
systems 


measurement 


1090, 


718 


616 
745 


503 
503 


/ 


ou 
534 
596 
536 
591 
59: 
531 
476 
494 


53. 


108% 
1092 
1091 


714 
732 
767 
72¢ 
68 
768 
769 
766 
39: 
345 
77 
725 
692 
744 
731 
24¢ 
722 
32 
617 
765 
585 
504 
504 


79 





thermometer 726 
USAF system 720 
central data acquisition 217 
centrifugal flowmeter 201 
certification, standards 690 
characteristics, strain gages 1146 
chart integrator, chromatograph 140 
checkout instruments, missile 49 
chemical and petroleum, general see page 
57 
chemical 
engineering training 363 
process analysis 386 
process computer control 267 
systems, temperature 604 
chemistry, data processing 212 
chromatography 
capillary 118, 167 
chart integrator 140 
CNGA test 204, 207 
coated capillaries 126 
columns 107, 114, 119, 121, 161 
column efficiency 94 
complex hydrocarbon 144 
detectors 131, 132, 133, 134, 135, 136 
dual columns 147, 148 
fluoro compounds 146 
gas/liquid 119 
gas/liquid columns 125 
high temperature , 129 
ion detector 116 
of flavors 149 
of hydrocarbons 137 
lunar 138 
mono terpene 152 
natural gas 206 
nutmeg oil 151 
partition column 82 
petroleum and tar 127, 142 
programmed temperature 23, 124 
programmer 113 
programming 98 
refractory metals 145 
ampling 9, , 205 
sampling systems , 109 
sampling valve , 106 
solid supports , 122 
steroid separation 153 
temperature programming 88 
ultrasonic detector , 182 
vanillin 150 
vapour flow 143 
vapor liquid 117 
circuit, controller 188 
circuits, strain gage 1123 
citrus chromatography 149 
clearance indicator, bearings 1148 
closed-loop control, analyzers 214 
CNGA chromatograph test 207 
CO, glass electrode sensor 165 
coal 
air ratio control 1164 
fired boiler flame detectors 1172 
moisture measure 
colorimeter, uranium 1114 
colorimetric analysis 92 
columns 
chromatography : , 161 
coated capillary 126 
dual, chiomatography , 148 
efficiency, chromatography 94 
gas chromatography 107 
gas/ liquid chromatography 125 
liquid loading 121 
solid support 120, 122 
combustion control 1164 
combustion control, mass spectrometer 179 
communications, space vehicle 246 
commutation, PDM 229 
commutator, low-noise 21 
component testing, electronic 705 
computation 
advantages of hybrid 293 
vibration data 283 
computer 
gas flowmetering 208 
game 297 
industrial test 292 
meteorological data reduction 291 
on-line control 218 
operated test line 284 
pneumatic process control 302 
process analysis 191 
process control 193, 267, 270, 274, 
276, 295 
programming control 306 
real-time control 282 
simulation, cement kiln 1092 
simulation of reactor 299 
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time system 278 
underwater sound 417 
computer-analyzed moisture measurement 
177 
computer-based automated teaching 290 
computer control 
annealing line . 1081 
cement process 1088 
organization of 286 
oxygen steelmaking 1080, 1094 
paper machine 1185 
power 1163 
power station 279 
process 364, 365, 366, 367, 382 
steel mill 1079 
computer for navigation 307 
computers 
extend analyzers 104, 303 
flight test 232 
in nuclear power 1112 
management 372 
pipeline 353 
power station 1168, 1169 
process control 301 
strain gage 1131 
vs data handling 37 
concentraticn control 180 
condensate analysis 81 
conduction error, thermocouple 519 
conductivity, electrolytic and differential 
181 
continuous analysis 
optical 156 
photometry 155 
control 
adaptive three-mode 333 
analysis, computer 191 
analyzers 214 
blast furnace 1075, 1076 
by computer 295 
computer power station 279 
computer process 193, 267, 270, 274, 
276, 277 
computer real time 282 
computers in use 301 
computers, programming 306 
dead-time compensation 343 
electrical process 1071 
electronic 335, 1072, 1074 
electronic, temperature 622 
heat exchanger 196 
hot-gas pneumatic 78 
multiple motors 300 
of air traffic 14 
nuclear power 1175 
nuclear power plant 1118 
nuclear reactor 1113 
optimizing 336 
power systems 1161 
power turbine 1162 
process 188 
stereo mapping machine 337 
control system 
chemical 186 
design 1177 
for heavy industry 280 
nuclear criticality 1110 
rotary kiln 1087, 1089, 1090, 1091 
rubber 185 
control valve 
dynamics 686 
fluid powered 329 
selection of 195 
control valves 
nodular iron 702 
power plant 1167 
conversion, time to frequency 273 
cooling tower water analysis 169 
core retainer, underwater 439 
correction data errors, automatic 231 
cosmic ray experiments 235 
cost, miniature instruments 194 
criticality control, nuclear 1110 
cryogenic resistance thermometer 50 
cryogenics, temperature measurement 605, 
606, 607, 608, 609 
cryos*at, temperature calibration 726 
curing, strain gage 1132 
current 
occan, measurement 410 
oceanography 395 
ramp generator 698 
voltage, standards 721 
current meter 
acoustic 421 
ocean 419 
curricula, instrument education 321, 322 
cyclone-fired boiler control 1164 
cyclotron radiation 272, 673 


D 


dangers in nuclear safety systems 
data acquisition 
central design 
low level 
oceanography 
nanosecond 
data display, oceanography 
data error correction 
data handling 
computers 
digitizer 
gas dispatching 
general purpose computer 
information recovery 
oceanography 
oscillography 
PCM 
pipeline 


1108 


1195 


data handling & computation general see 


page 58 
data logger, solid state 
data logging 
pipelines 
power station 
data, photogrammetric 
data presentation, rainfall 
data processing 
chemistry 
management 
noise buoy 
oceanography 
theory 
data readout, digital 
data recovery, noisy FM signals 
data reduction 
analysis 
meteorological 
techniques 
data sampling buoy 
data scaling & linearizing 
data storage, magnetic drum 
data systems 
fl. ht test 
philosophy of 
radiation resistant 
data transmissions 
PCM 
satellite 
d-c discharge detector 
dead time compensation 
demodulation techniques 
densitometer 
falling sphere 
high altitude Ion 
density measurement, nucleonic 
design 
acoustic buoy 
control system 
digital data system 
force transducer 
hydraulic servo 
instrument 
lunar chromatograph 
paper process systems 
process 
Schlierens system 
simulation 
telemeter 
thermocouple 
thermocouple well 
transducer 
unattended buoy 
valve positioner 
detection, radiation 
detectors 
alpha counter 
chromatographic 
flame ionization 
gas chromatography 


ionization 132, 


thermionic diode 
diagnostic instrument, plasma engine 
dielectric 

constant analysis 

stream analysis 
differential refractometer 
differential temperature, meas 
digital 

blending control 

communications, missile 

data system, high speed 

flow control 

output spectrophotometer 

presentation, rainfall 

recording, airborne 

systems, building block 

techniques, vibration data 

telemetering 


265 


182 
134 
133 

27 


181 
176 
158 
624 


197 
23 


, 288 


199 
269 
1105 
243 
263 
283 


221, 222, 223, 225 





transducer 

transducer, aero/space 

transmission, underwater 
digitizer for measurement signals 
digitizing data readout 
diodes 

matrix, logical 

strain gage 
direction finding, oceanography 
display techniques 
disposal system instrumentation 
dissolved O, analysis 
doppler ocean current meter 
draw speed, paper instrumentation 
drift, thermocouple 
drill pipe torque measure 
dual column chromatography 
dynamics 

analysis, design 

analysis, jacketted kettles 

control valve 

gradient optimizing control 
dynamometer, simulation 
Dyna Soar instrumentation 


E 


echo sounder, underwater 406 
economics 
computers 372 
instrumentation 368, 369, 371 
instrument market 318 
measurement standards 759 
paper instrumentation 1181, 1189 
process instrumentation 362 
eddy currents, temperature 665 
education, general see page 60 
education 
automatic tutoring 374 
chemical engineering 363 
instrument 308, 321, 322, 323 
ISA section 325 
metrology 742, 762 
power plant 1170 
process control 370 
professional instrument 315, 316, 317 
standards 746 
technician 320, 1191, 1192, 1193, 1194 
efficiency, chromatograph column 94 
electrical 
control, boilers 1176 
process control 1071 
propulsion engine instrument 27 
propulsion instrumentation 68 
system measurements 40 
system, temperature control 
621, 622, 625 
electric valve actuator 695, 712 
electroanalytical instruments 211 
electrochemical analysis 181 
electro-hydraulic control 65 
electromagnetic 
acceleration switching 28 
background 392 
electrometric analysis, minerals and bio- 
logicals 160 
electron 
capture ionization detector 134 
density 465 
temperature 672 
electronic 
control 72, 1074 
control signals 1073 
control temperature 215 
hydrostatic testing 422 
instruments, plasma physics 1107 
instrument, safety 192 
integrating fluxmeter 383 
intrinsic safety 768 
oscillograph trace 16 
process control 335 
system measurements 40 
testing 705 
vs pneumatic control 198 
electronics, medical see medical electron- 
ics 
electrothermal propulsion 69 
elution chromatography 129 
ELVIS, project 25 
employment, sales engineers 387 
endless-loep recorder for space 77 
end-point program control 709 
engine-out instrumentation 73 
environment 
affect on accuracy 46 
laboratory 760 
powerplant instrument 1171 
radiation : , 1096 


EPR maser spectrometer 
equilibrium 

temperature 

vapor-liquid 
error, measurement 
evaluation 

analyzers 

rate gyro reliability 

specification, strain gage 
explosion-proof, maintenance 
exhaust gas temperature 


F 


falling sphere, Robin 1097 
feedback control systems, general see page 
60 
feedback 
control teaching 324 
control theory 340 
dead time 343 
phase plane 341 
servo simulator 339 
servomechanisms 342 
feedwater O, analysis 105 
film 
humidity transducers 
tensiometer 
thickness, measurement 
thickness, X-ray 
filter, intermittent tunnels 
firing control, blast furnaces 
flame ionization detectors 135, 


flame photometry 
analysis 
nuclear power 
flame spray, strain gage 
flavor chromatography 
flight test instrumentation 58, 79, 232, 240 
flow 
compensation, computer 202 
control, digital 199 
measure in air-sea boundary 43 
measurement, mass 38 
measurement standards 713, 768 
noise, hydrodynamic 432 
ratio control 197, 706 
viscosity compensated 700 
flowmeter 
acoustic 415 
batch control 187 
centrifugal 201 
computer, gas 208 
oceanography 415 
orifice 200 
proving 189 
turbine 203 
flue-gas probe selection 184 
fluid film bearings 57 
fluid power, control valves 329 
fluoro compounds, chromatography 146 
flutter testing 29 
fluxmeter, integrating 363 
force standards 769 
force transducer 696 
frequency 
analyzer 67 
calibration 766 
high, transmission 402 
low, background 392 
response testing 338 
standards 61, 748 
frequency-tuned bandpass filter 29 
fuel handling, missile 681 
furnace control, mass spectrometer 179 
furnace instrumentation, annealing 1086 
fusible indicators, temperature 663 


G 


galvanic cell O, analysis 103 
galvanometer isolation 716 
gamma monitor 1114 
game, computer 297 
gas analysis, steel process 1083 
gas chromatography (see chromatography) 
gas dispatching instrumentation 304 
gas distribution control 1078 
gas-fired boiler safety 1174 
gas flow 
computer, metering 208 
telemetering 281 
turbine 203 
valve size 674, 704 
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gas injection into blast furnace 1070 
gas/liquid chromatography 118, 119 
gas/liquid chromatograph columns 125 
gas lubrication in instruments 55 
gas particle flow, temperature 472 
gas thermometers 553 thru 556, 565 
gas turbine, vibration 1144 
gas viscosity thermometer 555 
gases, heat transfer 554 
gasoline bulk loading, automated 271 
gear, dynamic loading 1149 
geophysics, temperature measurement 
631 thru 639 
germanium thermometer 607 
germanium resistance thermometer 572 
GHGA, chromatograph test 204 
giass electrode 
CO, sensor 165 
response 99 
glass forming, pyrometer 582 
glass hazemeter 332 
glass processes, temperature meas 582 
glass thermometer, temperature 641 
gold plating bath analysis 101 
ground data handling 243 


H 


hazemeter, plate glass 
heat 

exchanger control 

flux probe 

rate measurement 

stress 

transfer measurement 
helium 

arc, temperature 

gas thermometry 

temperature scale 

vapor, temperature 
high altitude 

iniransonic instrument 

Ion densitometer 

wind measurement 
high frequency 

induction 

space electronics 262 
high pressure-drop control valves 1167 
high speed chromatography 114, 143 
high temperature chromatograph 128, 129 
homeotherms, cold response 487 
hot-gas pneumatics 78 
humidity transducers 685 
hybrid computation, advantages 293 
hydraulic servo design 326 
hydrographic instrumentation 388 
hydrocarbon 

chromatography 137, 144 

detection 133 

in water, analysis 169 
hydrodynamic flow noise 432 
hydrophone field, computer 393, 417 
hydrostatic 

calibration 393 

testing, electronics 422, 448 
hypothermia, biomedical 

cardiac arrest 545 

hibernation 544 

implications 541 

inducing 542 

infant mammals 547 

in medicine 546 

resistance to cooling 543 
hypsometer, rocketsonde 1101 


ice band, strain gage 1127 
image and arc, temperature 651, 652, 653 
654, 655, 656 

imaging furnace temperature 654, 656 
industrial, measurement standard 753 
industrial, control systems, heavy 280 
inertial 

guidance, flight test 240 

wheel attitude control 330 
information 

instead of specific data 

brary 

retrieval 

system, theory 
infrared 

pyrometer 

thermal image 
infrasonic, high altitude instr 
impedance, mechanical 
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in-plant chromatography sampling 109 
installation, operation & maintenance gen- 
eral see page 60 
installation 
cost, instruments 194 
operation and maintenance see page 60 
paper instrumentation 1188 
instrument 
manufacture, quality control 
profession 309, 310, 311, 313, 314, 
316, 
research 
instrumentation 
education 
from management's viewpoint 355, 
management 
space f 
systems approach to 12 
integrated measuring systems 59 
intelligent machines in management 319 
international temperature scale 490, 5C7 
intrinsic safety, electronics 708 
ion 
densitometer, high altitude 1102 
detector, chromatograph 116 
engine thrust measurement 70 
profile study, mass spectrometer 163 
ionization detectors 132, 134 
iron, tensile properties 1156 


ISA, measurement standards 763 


J 


jacketed kettle contro! 
jet fuel, water analysis 


K 


Kelvin scale, temperature 
kiln instrumentation 1087, 1089, 1090, 


laboratory 

standards 

standards, administering 
L-D process, computer control 
leasing, pipeline equipment 
length measure, temperature effect 
level 

and tide recording 

control, maintenance 

measurement, tank 
library 

engineering tool 

scientific 
linear 

control system experiment 

predictor control 

transducer 
linearizing data 
liquid 

loading, columns 

phases and solid supports 
literature 

catalogue file 

library 

processes 

retrieval 
logical control matrix 
low-level signal, strain gage 
low-noise commutator 
lunar chromatograph 


M 


magnetic 
amplifier control 215 
drum data storage 275 
logic, multiplexed systems 224 
shock tube 475 
tape, optimum density 233 
underwater detection 399 
aintenance 
calibration 347 
electronic vs air 198 
equipment 375 
explosion-proof instruments 346 
level control 345 
paper instrument 1190 
pH 344 
pumps, controlled-volume 348 
management, general see page 61 
management 
1ero/space 1 
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chemical processing 357 
instrument profession 313 
intelligent machines 319 
measurement 740, 741, 749, 750, 751, 
752, 753, 754, 755, 756, 759 
nuclear processing 356 
oceanography 389, 445 
paper instrument 1181 
petroleum refinery 354, 355 
price stability 318 
man-machine communications 25 
manufacturing 
control 377 
instrument 378, 379, 380, 381 
map camera, underwater 433 
marine sciences instrumentation general 
see page 61 
market research instrumentation 378, 379, 
380, 381 
market price stability 318 
maser spectrometer, EPR 178 
mass flow measure 38 
mass spectrometer 
furnace control 179 
ion profiles 163 
material emittance, high temperature 523 
materials, thermocouple 455 
matrix, diode logic 298 
measurement 
adaptive correlator 397 
deep ocean current 410 
direct thrust 68 
electronic system 40 
flow 200, 201, 203 
fluid films 57 
haze in glass 332 
heat rate 737 
heat transfer 60 
ion engine thrust 70 
ISA 750 
management 749 
oceanographic 407 
ocean waves 425 
ocean wave forces 400 
plasma energy 733 
surface emittance 64 
pH 93 
physical 4 
remote oceanographic 430 
standards 61 
standards, Canadian 192 
standards, cryogenic 50 
standards, equality 723 
standards, pressure 32 
statistical analysis 3 
systems, integrated 59 
temperature, see “temperature meas- 
urement” 
temperature effect 743 
temperature, theory 729 
wave-shape phase 62 
water current 395 
measurement & control, general see page 
63 
measurement standards, general see page 
68 
mechanical impedance 1141, 1142 
mechanics, absolute temperature 451 
medical & biological instrumentation, gen- 
eral see page 69 
medical electronics 
biological control systems 828-833, 
872-880, 908-916 
biological effects of microwaves 923- 
929, 965-971, 996-1002 
cardiac instrumentation 980-987 
cardiac output & pacemakers 948-956 
computer diagnosis 779-787 
data processing 795-804 
determination of circulatory 
parameters 852-860, 917-922, 957-964 
education & documentation 1034-1041 
electrical techniques in obstetrics 
772-778, 823-827 
electrocardiography 1003-1011 
electronic imaging & scanning systems 
788-794 
electrophysiological instrumentation 
939-947, 972-979 
861-865, 899-907 
1021-1027 
881-898, 
1012-1020, 1042-1050 
magnetic resonance; electrical 
impedance 816-822 
mathematical models 805-809 
neurology, opthalmology & otology 
843-851 


gastroenterology 
heart sounds & pressure 
instrumentation 


radiology techniques 988-995, 1028-1033 
recording, storage & retrieval of data 
810-815, 866-871 
sound & related techniques 834-842 
theory of neural function and organ- 
ization 930-938 
medical instrumentation 11, 35 
mercaptan sulfur analysis 87 
Mercury 
instrument reliability 75 
project telemetering 
thermometry 667 
metabolic response, human 486 
metals, freezing points 
metals & ceramics instrumentation, 
general see page 75 
meteorites, impact effect 66 
meteorological instrumentation, general 
see page 76 
meteorology 
air monitoring 171 
data reduction 291 
rainfall data 1105 
metrology, education 742, 762 
microcalorimetry, heartburst 477 
microfilm, catalog file 361 
microphone, calibration 725 
micropyrometry 587 
micro sampling in analysis 141 
microwave noise, temperature 662 
military 
oceanography 416 
standards 751 
standards labs 744 
miniature instruments, cost 194 
miniaturization, computer 307 
misc. methods, temperature measurement 
640 thru 646, 657 thru 667 
missile 
antennas, UHF 26 
data handling & computer 37 
checkout method 49 
control, hot-gas 78 
flow measurement 38 
fuel handling 681 
instrumentation 13, 24 
low-noise commutator 21 
performance instrumentation 7 
propulsion testing 48 
range scheduling 264 
reentry instrumentation 680 
surface temperature 581 
telemeter antenna 259 
telemetering 9 
telemetering PCM 92 
telemeter transducers 678 
moisture 
analysis 
analysis, nuclear 177 
measurement, nuclear 83 
meter for coal 
monitor, airborre uranium dust 
mono terpene chromatogranhy 15? 
Mossbauer effect, thermometer 
motion 
measurement 
square-jaw resistance 
transducer, calibration 
multiple frequency radiation analysis 
multiplexed telemeter 
multiplexing, high speed 
multi-source Schlieren design 
myocardial, low temperature 


N 


nanosecond data acquisition 236 
National Bureau of Standards 757 
temperature measurement 454 
natural gas, chromatography 206 
navigational computer 307 
neutron generator, analysis 95 
nitrogen in argon, analysis 162 
noble metals thermocouple 460 
nodular iron valves 702 
noise 
analysis, random 41 
buoy, acoustic 423 
data recovery from 234 
nonequilibrium, 
temperature 453 
thermodynamics 452 
nonlinear system analysis 341 
nuclear 
analysis 96, 100, 17@ 
density measurement 1¢0 
material, temperature measurement 
549 
moisture analyzers 83, 177 
power 1175 





power, temperature monitoring 
resonance, temperature 
nuclear instrumentation, general 
see page 76 
nutmeg chromatography 


Oo 


oceanographic instrumentation, see 
“marine sciences instrumentation” 
page 61 
optical 
absorption, analysis 156 
analyzers 157 
continuum, temperature 626 
methods, temperature measurement 
583, 599 
pyrometer, calibration 731 
optical pyrometer, see “pyrometer” 
on-line X-ray analysis 175 
open-hearth oxygen process 1084 
optimum density, magnetic tape 233 
optimizing control 
dynamic gradient 285 
model approach 336 
pipeline systems 352 
process profits 386 
styrene process 272 
organic analyses 86 
organizing computer control 286 
orifice flowmetering 200 
oscillograph 
application 683 
trace identification 16 
trace mark 710 
oxidation-reduction potentials 97 
oxygen 
analysis, boiler feed water 105 
analysis, trace 103 
measurement, respiratory 164 
steelmaking, computer control 1080, 1094 
oxygen fuel, open hearth 1084 


parachute, wind-following 
partition column chromatography 
pattern networks, underwater 
PCM 
analog-to-digital conversion 
FM/FM data system 
frame synchronization 
instrument techniques 
recording 254, 
tape, airborne 
telemetering 


22, 244, 251, 252, 
257, 258, 


PDM commutation 
personnel, standards lab 
petroleum 
chromatography 
process instruments 
PH instrumentation 
analysis 
electrode response 
maintenance 
measurement 
papermaking 
phase-measuring system 
phase-pvlane, nonlinear control 
photoelectric pyrometry 522 thru 599 
photogrammetric process 219 
photometer, uranium in nitric acid 1209 
photo-optical instrumentation 17 
physical measurements 4 
physical & mechanical measurement, 
general see page 77 
physiological 
instrumentation 35 
temperature regulation 589 thru 597 
piezoelectric accelerometers 1140 
pilot plant, analyzer evaluation 91, 183 
pipeline 
data handling 1195 
data logging 353 
equipment leasing 358 
system instrumentation 352 
pipe weld inspection 1093 
plankton samplers 438 
plasma 
electron density 465 
energy 733 
engine instrumentation 27 
physics instruments 1107 
spectral analysis 467, 468, 469 
temperature 653, 657, 658, 668, 
670 thru 673 
platform, oceanographic research 436 
platinel thermocouple 462 


plating-bath analysis 
platinum 
resistance thermometry 
506 thru 511, 
thermocouple 
thermometry 576, 577, 
pneumatic 
computer 
electronic control 
hot-gas systems 
probe thermometer 
temperature control 
transmission lines 
valve actuator 
polerography 
polyphenyl ethers chromatography 
porpoise, oceanography research 
portable 
flow standards 
neutron generator 
pressure calibrator 
potentiometer 
calibration 
end-point trace mineral 
standards 
strain gage 
temperature measurement 
power instrumentation, general 
see page 78 
power plant 
analyzers 
control, nuclear 
computers, nuclear 
instrument professional 
station automation 
power sources, telemeter 
predicting column separations 
pressure 
blast effect 
portable calibrator 
strain gage 
test & calibration 
test, electronics 
transducer standards 
transmitter 
preventive maintenance 1190 
price stability, market 318 
probes, flue gas 184 
process 
computer specifications 301 
computer control 193, 295 
364 thru 367, 382 
control, electronic 335 
control, evaluation 369, 371 
control, fundamentals 370 
control, paper 1186, 1187 
controllability 188 
dynamics, literature 360 
dynamics, valves 195 
education 323 
industries instrumentation 309 
stream sampling 111, 141 
production-rate control, reactor 331 
profession, instrumentation 309 thru 317 
program control, batch process 186, 709 
programmed temp. chromatography 
123, 124 
programmer, hydraulic system 65 
programming 
chromatography 113 
chromatograph columns 88 
process control computers 306 
proportioning pump maintenance 348 
propulsion 
electrothermal 69 
testing 48 
proving flow meters 189 
public health, air pollution 132, 172, 174 
pulp & paper instrumentation, general 
see page 78 
pulse 
electromagnetic accel. switch 28 
generating flowmeters 199 
inductance 698 
pump maintenance, proportioning 348 
pycnometer, air comparison 168 
pyroelectric 
temperature change 666 
transducers 60 
pyrometry, multicolor 578 thru 588 
pyrometry 
advances, optical 505 
automatic 735 
automatic measurement 647 thru 650 
brightness 650 
calibration 731 
design 524 
glass-forming process 582 
high gas temperature 560 
infrared ratio 586 
line reversal, self-balancing 558 


610 thru 
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micropyrometry 
monochromatic radiation 
multicolor 578 
near infrared, two wave 
optical methods 

photoelectric 

photon counting 

radiating gas 

radiation 
radiometric 
ratio 
recording, 
sonic 
spectral 
spectroscopic 
theory 
thermopile 
two-color 
two path, rocket exhaust 
bolometer, radiation 


transistorized 


radiometry 
methods 


579, 
vacuum 
Q 

quality control 


computers 
instrument 


218 
56 


quartz manufacturing instrumentation 215 


R 


radiation 
blackbody 
detection 
effect on thermistor 
environment motion 


sources 


environments 
experiment signal conditioning 
pyrometer 
pyrometry 
control 
surface emittance 
radioisotope snow gage 
rainfall data digital presentation 
random roise analysis 
rapid analysis, organic 
rate gyros reliability 
ratio control, flow 
ratio pyrometer 
Rayleigh X-ray analysis 
reactor control, dead-time 
reactor instrumentation, nuclear 
reactor simulation by computer 
real-time 
communications, 
computer control 
missile-range scheduling 
recognition, networks, underwater 
recorder 
oceanography 
timing controls 
recording 
draw speed 
level and tide 
magnetic tape 
PCM 
pyrometer 
techniques 
temperature 
redox, theory and application 
re-entry vehicle instrumentation 
reference tables, thermocouple 
refinery 
computer control 
stream analyzers 
waste instrumentation 
reflecting surfaces, meteorites 
refractometer, differential 
refractory metals chromatography 
reliability 
equipment 
instrumentation, rocket 
mercury instrument 
rate gyros 
remote 
binary control of motors 
data sampling 
handling 
research 
instrument 
measuring standards 
mechanical devices 
oceanography 
telemetering 
thermoelectric 
resistance 
decades, standards 
divider, standards 
strain gage 


automatic 


digital 


airloads 


engine 


1130, 1133, 
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580, 
temperature 


§22 
1116 
1096 


measurement 


707 
97 
72 

461 


270 
209 
190 

66 
158 
145 


375 
73 
75 
74 


300 
418 


, 446 


8 
752 
41! 
445 
401 
409 


690 


691 
1157 


83 





50, 506 thru 511, 
610 thru 617, 659, 


thermometry 
568 thru 577, 603, 
707, 736 

wire thermometer 603 
respiratory oxygen measuremen 164 
response 

ionization detectors 136 

of glass electrodes 99 
retrieval, information 351 
RF 

modulation for PCM 258 

power for telemetry 261 
rhodium-iridium thermocouple 461 
road testing instrumentation 166 
Robin falling sphere 1097 
rocket 

engine instrumentation 73 

telemetering 1095 
rorketsonde 

Aypsometer 1101 

telemetering 1100 
rubber, synthetic process 185 
run-up system, turbine 1162 
Russian instrumentation 90 


Ss 


safety systems 

boiler 

electronic 

nuclear 
sales engineers, selection 
salt bridge, oceanography 
samplers, plankton 
sampling systems 

chromatography 

materials 

micro 141 

references 108, 111 

response speed 110 
sampling techniques, chromatograph 89 
sampling valves, chromatograph 84, 106 
satellite 

attitude control 330 

cosmic ray experiments 235 

instrumentation 72, 76 

telemetering 228 
scales, temperature (see temperature, 
measurement, scales) 
scaling of data 294 
scheduling 

calibration standards 770 

missile range 264 
Schlierens, analysis & design of 30 
science, measurement standards 754, 756 
scuba, scientific tool 429 
sea state, effects and problems 416 
sealing, strain gage 1134 
seismic system, sonar 434 
selection 

control multiple motor 300 

data reduction means 44 
self-adaptive telemetry 245 
semiconductor strain gages 20, 54, 738, 

1119 thru 1123, 1135, 1137, 1145, 1146, 1147 
sensitivity, bridges 715 
sequential-search optimizing control 272 
servo 

design, hydraulie 326 

education experiment 339, 340, 342 

simulator 339 

teaching machines 324 
shaker, vibration 1143 
sheathed thermocouple 460 
shock test 1138, 1139 
shut-down maintenance 1190 
signal conditioning 

aero/space 237, 238 

cosmic ray 235 

Project Mercury 239 

strain gage 20 
signal strength analysis, space vehicle 71 
signals for electronic control 1073 
simulation 

design 384 

dynamometer 1198 

reactor, computer 299 

servos 339 

vibration 1153 
siren control, hydraulic 328 
sliding-plug valve, chromatography 84 
smoke-trail wind sensor 1103 
snow gage telemetering 230 
soaking-pit instrumentation 1085 
solar corona, temperature 628, 629 
solid state 

data logger 265 

electric control 1176 
solid support column 120, 122 
sonar 

oceanography 


a 
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seismic system 
sonic pyrometer 
soot particle temperature 
sound 
underwater, spectrum 
underwater surface 
velocity, temperature 
velocity, underwater 
sounder, echo, underwater 
space 
electronics, high frequency 
Project Mercury 
vehicle communications 
vehicle tape recorder 
vehicle telemetering 
space-displacement derivations 
specification, strain gage 
spectographic methods, temperature 


465 thru 475 


spectral 
lines, intensity 
lines, temperature 
median, plasma temperature 
radiometry 
spectrometer 
EPR maser 
X-ray flourescence 
spectrophotometer 
digital output 
standards 
spectroscope 
gas temperature 


methods, pyrometry 598, 


471 
627 
469 
557 


178 
154 


269 
63 


470 
599 


plasma analysis 467, 468 


speed of response, sampling 
split-wind control 
square-low resistance, motion under 
SS-FM telemetering 
stability, thermocouple 
standards 
accuracy 
aero/space transducer 
automatic systems 
bridge sensitivity 
flow rate 
frequency 
galvanometer 
high temperature 
laboratories 
laboratory personnel 
measurement 688, 689, 690, 691, 
pipeline instrumentation 
potentiometer 
pressure transducer 
spectrophotometry 
traceability 
start up, on-line computers 
statistics 
government 
measurement 
systems analysis 
status report, strain gage 
steel 
annealing instrumentation 1082, 
billet, strain gage measurement 
computer control 1079, 1081, 
mill, gas distribution 
oxygen fuel process 
process gas analysis 
soaking-pit instrumentation 
stereo mapping machine control 
steroid separation, chromatography 
stock blending, paper making 
strain gage 
applications 54, 
bakelite 1126, 
complex structures 
computers 
curing 
flame spray 
gear l-ading 
high temperature 
ice bond 
mounting 
pipe, torque and tension 
potentiometer 
resistance 
sealing 
semiconductor 
1123, 1135, 


378, 379, 


1130, 


1121, 
1146, 


1119, 1120, 

1137, 1145, 
silicon 
specification, report 
signal conditioning 
status report 
steel billet weighing 
telemetering 
torque meter 
torque and tension 
transducer 

stream analysis 
colorimetric 


693, 


110 
1076 
334 


520 


747 

80 
714 
715 
713 
748 
716 
585 
760 


727, 728 


719 
1195 
718 
39 
63 
717 
274 


380 
745 
3 
18 


1086 
1129 
1094 
1078 
1084 
1083 
1085 

337 

153 
1184 


1124 
1155 
1128 
1131 
1132 
1124 
1149 
687 
1127 
19 
268 
701 
1157 
1134 
1122, 
1147 
1120 
1152 
20 


18, 51, 52, 53 


1129 
1154 
1160 

268 
1136 


92 


dielectric 

optical 

refinery 209 

volumetric 92 
styrene process optimizing control 
subtractive gas chromatography 
sulfur analysis, automatic 87 
surface 

emittance measurement 64 

effect, meteorites 66 

strain, transducer 1151 

temperature measurement 548, 549, 550 

551, 552, 584 

survey instruments, underwater 440, 449 
SUTP, oceanography 413 
switching, pulsed electromag. accel. 28 
synchronization 

binary coded messages 249 

PCM frame 250 

PCM signals 253 

PCM telemeter 251 
synoptic oceanographic buoy 418 
systems 

analysis by statistics 3 

approach to instrumentation 12 

data processing 373, 376 

missile instrumentation 13 

optimization, pipelines 352 

philosophy, data 


T 

tank volume measurement 703 
tape 

PCM-airborne 216 

recorder, space vehicle 77 
teaching machines 

computer based 290 

servo 324 
technical library 350 
technician 

instrument 320 

paper industry 1191 thru 1194 
telemetering 

analog 222 

antenna 259 

biomedical temperature 481 

digital 221, 222, 223, 225. 402 

error measurement 247 

extreme hi frequency 262 

gage 1154 

gas flow 202, 281 

gun lauunched 227 

management 2 

missile 23 

NATC PCM 244 

new techniques 9 

oceanography 390, 391, 401 

PCM 47, 257, 258, 403 

PCM RF missile 22 

PCM signals 252, 253 

power sources 261 

Project Mercury 239 

receiver system 260 

rocket 1095 

rocketsonde 1100 

satellite 228 

self-adaptive 245 

snow gage 230 

space vehicle 71 

SS-FM 242 

thermometer 
temperature 

absolute 

calibration 

control 

cryogenic 

effects, accelerometers 

effects, strain gages 

equilibrium 

helium arc 

gas particles 

gas spectroscope 

high, thermocouple 

missile skin 

nonequilibrium 

nuclear power plant 

plasma 465, 

programming, chromatography 


fast recording 

resistance units 

semiconductor 

soaking-pit 

soot 

spectral lines 

strain gage 1122, 1126, 1130, 1132, 1157 
surfaces 476 
thermal emf 458 
transients 473 





temperature, biomedical “see bio- 
medical temperature” 
temperature, measurement 
astrophysics 
atmospheric 
automatic methods 


626 thru 630 

637, 638 
618 thru 625 
647 thru 650 
beta-ray gages 661 
blackbody sources 522 
calibration, industrial 502, 503, 504 
carbon resistors 608 
chemical systems 604 
cold working, thermo elements 512, 513 
cryogenics 605 thru 609 


detonation research 643 
differential 624 
eddy currents 665 
electron above 100,000° K 672 
engine exhaust 603 


563 
654, 655, 656 
663 


freezing point, metals 
furnaces 
fusible indicators 
gases 552, 554, 559 
560, 600, 612, 644, 645, 646 
gas thermometers 553 thru 556 
geophysical 631 thru 639 
germanium thermometer 607 
glowing materials 583 
heat stress 492 
helium gas, low temperature 483 
helium temperature scale 566, 567 
helium vapor pressure 605 
high speed systems 642 
high values 584, 585 
infrared thermal images 640 
image and arc 651 thru 656 
intermittent thermometer 
international temperature scale 490 
507 
ion energy, spectrum lines 
Kelvin scale 
liquid-in-glass 
low values 
material emittance 
mercury thermometry 
metal processing 
meteor phenomena 
microwave noise 
miscellaneous methods 640 thru 646 
657 thru 667 
Mossbauer effect, thermometer 501 
moving systems 600 thru 604 
NBS 454 
NBS gas thermometer 565 
nuclear fuel elements 549 
nuclear resonance 664 
ocean currents 631, 632, 633 
ocean floor 634 
optical, continuum 626 
plasma 657, 658, 668 thru 673 
platinum resistance units 610 thru 617 
pneumatic probe thermometer 553 
process control 618 thru 625 
pyrometry, radiating gas 557 thru 560 
pyrometry, see “pyrometry” 
radiation effect, thermocouples 514, 
515 
radiation error, thermocouple 519 
resistance thermometry, see 
“resistance thermometry” 
rotating 601 
scales 482 thru 484, 489, 490 
491, 5C6 thru 511, 562 thru 567 
silica ablating 659 
solar radiation 628, 629 
sonic pyrometer 556 
sound velocity, from 484 
spectral lines 627, 669 
spectral radiometry 557 
spectroscopic methods 598, 671 
standards, calibration 502, 503, 504, 
585, 615, 616, 617 
surfaces 550, 581, 584, 659 
theory 729 
thermistors 571, 574 
thermocouple, see ‘‘thermocouple” 
thermodynamic, fixed points 491 
thermodynamic temperature scale 482, 
500 


thermoelectric fixed points, scale 
561 thru 567 

transducer, heat transfer 602 

upper atmosphere 639 
temperature generation 

high frequency induction 652 

tandem Gerdien arc 653 

thermal image techniques 651 
tensile properties, iron whiskers 1156 
tensiometer, application 684 
terminology, transducer 42 
test 


CNGA chromatograph 
data acquisition 
facility standards 
instruments, propulsion 
instruments, missile 
lab digital data system 
testing 
automobiles 
chromatograph 
computers 
electronic components 422, 448, 705 
methods in spectrophotometry 63 
system, hydraulic 
test line, computer operated 284 
thermocouple 
automatic methods 540 
boiler tube 1178 
calibration 502, 503, 504 
circuitry 516 
commutation 229 
conduction error 519 
drift 521 
forging die temperature 550 
general 512 thru 521 
high temperature 463 
high temperature effect 515 
materials 455 thru 464 
noble metals 460 
platinel 462 
platinum 456 
radiation effect 514, 515 
radiation error 517 
recovery factory 518 
reference table 461 
refractory metals 457 
research & design 1077 
stability 520 
surface measurements 476, 548 thru 
550, 552 
tungsten 730 
well design 682 
thermal 
emf 458 
image techniques 651 
variations, sound 405 
thermionic diode detectors 133 
thermistor 
response time 1096 
temperature measurement 571, 574 
thermodynamics 
absolute temperature 451 
fixed points 491 
non-equilibrium 452 
scale below 1°K 500 
temperature 583 
temperature scale 482 
thermoelectric 
fixed points, scale 561 thru 567 
power 409 
thermometer 
materials 512,513 
telemetering 441 
thermometric 
cells, calibration 667 
temperatures 564 
thin film, strain gage 687 
three-mode adaptive control 333 
thrust 
measurement 68 
measurement, ion engine 70 
tide and level recording 396 
time system for computers 278 
time to frequency conversion 273 
timing controls, recorders 414 
Tiros satellite attitude inst 76 
toluene chromatography 148 
torque 
oil drill pipe 268 
strain gage meter 1160 
tower, oceanographic 404 
traceability, measurement standards 717 
758, 767, 771 
trace 
analysis of nitrogen 162 
mark, oscillograph 710 
oxygen analysis 103 
techniques, oscillograph 16 
tracking antenna, automatic 260 
traffic control, air 14 
training 
instrument 321, 322 
ISA section 325 
power plant 1170 
standards personnel 727, 728 
technician 320 
transducers 
deep sea 427 
design 1197 
digital 24,678 
force 696 


heat transfer 60,202 
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humidity 685 
in radiation environments 34 
linear 697 
oceanography 444 
standards, aero/space 80 
standards, pressure 39 
rocket temperature 645, 646 
strain gage 693, 1136, 1158 
surface strain 1151 
temperature 738, 739 
terminology 42 
torque 1160 
transformers, standards for frequency 61 
transients, temperature measurement 473 
transistors in power plants 1171 
transit, oceanography 428 
transition data, shock tube 475 
transmission 
lines, pneumatic 327 
oceanographic data 430 
transmitter, pressure 694 
transponder 
transportation instrumentation, general 
see page 78 
data acquisition 220 
digitizing data 305 
tuned wave analyzer 67 
tungsten thermocouple 730 
tunnels, intermittent, filters for 31 
turbine 
control 1162 
flowmeter 187 
flowmeter, gas 203 
two-color pyrometer 579 
U 
UHF multipolarized antennas 26 
ultrasonic 
chromatographic detectors 
detector, gas chromatograph 
inspection 
underwater 
instrumentation 
objects, detection 
unsaturated chromatography 
upper atmosphere, temperature 
uranium 
colorimeter 
dust monitor 
aluminum nitric acid 
USAF 
calibration program 
standards program 
utility industry, control 
Vv 
valve 
actuator 
positioner design 
sizing formulas 674, 
valves, nodular-iron control 
vanillin chromatography 
vapor 
flow chromatography 
liquid equilibria 
vibration 
digital techniques 
gas turbine 
impedance 
measurement 
shaker 
simulation 
testing 
viscosity, compensated flow 
voltage-current, standards 
volume measurement, tank 
volumetric analysis 


676, 677, 695, 


w 
waste disposal instrumentation 
wattmeter rotor vibration 
wave forces, ocean 
wave-shape phase measurement 
waves 
ocean, measurement 
subsurface 
weld inspection, ultrasonic 
wind 
following parachute 
measurement, high altitude 
sensor, smoke trail 
tunnel, heat transfer 


xX 
X-15 airplane instrumentation 10 
X-ray 
analysis 115, 175 
fluorescence spectrometry 154 
measuring films 1150 
scattering analysis 102 
xylene chromatography 148 
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Tentative RP Ready on Environments 


The first draft of a Tentative Rec- 
ommended Practice 8D-RP8—‘“In- 
strument Enclosures for Industrial 
Environments’—is now being offer- 
ed for criticism and review. 

The Recommended Practice is the 
result of a March 1960 survey of the 
instrument industry which substan- 
tiated the need for a recommended 
practice on environments. The 8D- 
RP8 committee has prepared clas- 
sifications to satisfy this need, and 
their draft encompasses instrument 
enclosures used in various environ- 
ments commonly encountered in in- 
dustrial applications. 

Its purpose is to aid in the proper 
specification and application of in- 
strument enclosures with respect to 
protection against environmental 
conditions such as moisture, snow, 
rain, icing, chemicals, dust and tem- 


perature extremes. The RP applies 
only to instrument enclosures, not 
to the effect of environments on the 
internal components. Also excluded 
are instrument enclosures of a mil- 
itary, aeronautical or marine nature, 
and instrument enclosures housing 
electrical components in hazardous 
environments. (In this latter area, 
ISA has already developed recom- 
mended _ practices—‘“Electrical In- 
struments in Hazardous Atmo- 
spheres”—the ISA RP12 series.) 

Copies of the draft on instrument 
enclosures for industrial environ- 
ments (8D-RP8) are available to 
all those interested in reviewing and 
commenting on it. Write directly to 
the Chairman of the 8D-RP8& Com- 
mittee, J. W. Profota, Union Carbide 
Olefins Co. P.O. Box 8361, S. 
Charleston 3, W. Va. 


SAMA Parley Covers ISA Standards 


A special session devoted to ISA 
standards was held jiuring the re- 
cent meeting of the Recorder-Con- 
troller Section of SAMA (Scientific 
Apparatus Makers Association) on 
October 10-12 in Absecon, N.J. 

Members of the ISA Executive 
Committee, by special invitation of 
the Recorder-Controller Section, at- 
tended the session which was chair- 
ed by N. B. Nichols, v-p of Taylor 
Instrument Cos. Discussion ranged 
from how ISA standards are gen- 
erated to how ISA and ASA (Amer- 
ican Standards Association) can 
work most productively and effec- 
tively together. 

E. A. Adler, Vice President of 
ISA’s Standards & Practices Depart- 
ment, opened the meeting with a re- 
view of the overall activities within 
his department. 

Earl C. Hutchison, Director of 
ISA’s Production Processes Stand- 
ards Division, focused on the ISA 
publications to date. He also invited 
suggestions for the new standards 
projects in production processes. 

The Chairman of ISA’s 8D-RP1 
Committee on Thermocouples and 
Extension Wire, J. Ward Percy, 
traced the development of thermo- 
couple standards from the'ISA se- 
ries ‘of seven individual standards 
through the formation of an ASA 
standard. (ISA’s first ASA standard 
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on Thermocouples, ‘Temperature 
Measuring Thermocouples,” spon- 
sored by ISA will be issued in 1962.) 

Also attending the session were 
ISA’s Executive Director, William 
H. Kushnick and Herbert S. Kind- 
ler, Director of Technical and Edu- 
cational Services. 





Jeanne Miller 


Jeanne Miller, ISA committee- 
woman and well-known editor of 
the McGraw-Hill Publication, Tech- 
nical Education News, died recently 
following a long siege of cancer. 

Noted for her dedicated work in 
technical education, Miss Miller was 
a member of the ISA Advisory 
Committee of the Task Force on In- 
strumentation Technicians. 


NNVAAAAAAAVAVVAAAVRVAAA AWN 


Season’s Greetings 


The ISA Headquarters staff 
extends to you and yours 
a warm and hearty wish 
for a very Merry Christmas 
and a happy prosperous 
New Year! 
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Stearn Named to 
ISA Publicity Post 


Daniel R. Stearn, former account 
manager at Lando Advertising 
Agency in Pittsburgh, has been ap- 

pointed publici- 
ty manager of 
ISA. In his new 
post he will re- 
port directly to 
ISA’s Executive 
Director, Wil- 
liam H. Kush- 
nick, and will be 
responsible for 
all publicity and 
promotional efforts relating to con- 
ferences, symposia, exhibits, publi- 
cations and membership. 

Before joining Lando, Stearn was 
affiliated with Crucible Steel Co. of 
America as a member of their pub- 
lic relations staff. Earlier he served 
as a staff correspondent in the Pitts- 
burgh Bureau of United Press In- 
ternational for six and one half 
years. 

A native of Pittsburgh, Stearn is 
a graduate of Duquesne University 
with a B.A. degree in Journalism. 


ISA-FCI Collaboration 
On Standards Explored 


How can ISA cooperate with the 
Fluid Controls Institute (FCI) was 
the subject of one of the talks given 
at the Fall meeting of FCI on Oc- 
tober 29-31 at the Hotel Hershey, 
Hershey, Pa. 

John C. Koch, Treasurer of ISA 
and Past President of FCI, stressed 
collaboration on standards between 
the two organizations. He also ex- 
plained ISA’s return to a one-show- 
a-year policy, as well as its new 
emphasis on divisionalization. ISA 
Executive Director Bill Kushnick 
was a guest of the Institute for this 
meeting. 

FCI is a trade association com- 
prising about 75 companies. The 
member companies are identified by 
their products in these eight sec- 
tions: regulator, control valve, sole- 
noid valve, space heating specialities, 
industrial steam trap, steam heating 
pump, safety and relief valve, and 
strainer, filter and separator. 

Fred E. Weldon, Vice President, 
General Controls Co., is Chairman 
of the Board and Robert F. McCor- 
mick, Vice President of Automatic 
Switch Co., is President of FCI. 





NEW ISA DIVISION. Pictured above are the ISA members in the biomedical field 
who met recently to establish a new Biomedical Sciences Division in the Industries & 
Sciences Department. Spearheaded by Dr. Fred Alt of the National Institutes of 
Health (NIH), the Division held its initial organizational meeting during the Annual 
ISA Conference & Exhibit in Los Angeles last September. 

Seated (I to r): Gerald Gwynne, UCLA; Gerald S. Cohen, NIH; Janette Gula, Consoli- 
dated Systems Corp.; ISA’s V-P of the Industries & Sciences Dept. John J. McDonald, 
CEC; Dr. Fred Alt, NIH; Louis G. Fields, Starling Corp. and Dr. George H. Sullivan, 
Space Labs, Inc. Standing (I to r): Dr. Paul Sherman, private medical practice in 
Fullerton, Calif.; Harold Haynes, American Sterilizer Co.; Dr. William E. Murray, 
College of Medical Evangelists in Loma Linda, Calif.; Donald D. Wall, IBM; H. D. 
Woods, Systems Development Corp.; Stephen D. Thornton, Don Baxter Corp. and 
j. E. Saultz, RCA. Also attending the meeting were Mills Dean, III, of the David 
Taylor Model Basin, who is ISA’s Director of the Physical & Mechanical Measurement 
Instrumentation Division and Herbert S$. Kindler, Director of ISA Technical and Edu- 


cational Services. 


Society Status Review at District 


show was a success and that most 
of the exhibitors agree, although 
there was some contrary opinion. 
To date, membership is still grow- 
ing, but at about the same rate it 


Thirty-five men representing 8 of 
the 10 sections in District II attend- 
ed the District meeting in Rockville, 
Md. on September 30. 

Honored guest was Bill Kushnick, 


Executive Director of ISA, who re- 
ported on the Los Angeles Confer- 
ence & Exhibit, and on Society 
membership, finances and ISA’s 
newest publications, the Transducer 
Compendium and the ISA Trans- 
actions. He feels the Los Angeles 


did prior to the membership contest. 


In regard to Society finances, Mr. 
Kushnick noted that another defi- 
cit is anticipated this year, but it 
will be much smaller than last 
year’s. Steps have been taken to in- 


Six New RP’s Published 


ISA has just published six new 
Recommended Practices, and as a 
service to their members is now dis- 
tributing these RP’s free to all ISA- 
men. Extra copies at the prices list- 
ed below can be obtained from S&P 
Secretary, ISA International Hd- 
qtrs., Penn Sheraton Hotel, 530 Wm. 
Penn PIl., Pittsburgh 19, Pa. 
RP16.5—Installation, Operation, Mainte- 
nance Instructions for Glass Tube Vari- 
able Area Meters (Rotameters)—75¢ 
RP16.6—Methods & Equipment for Cali- 
bration of Variable Area Meters (Rota- 
meters)—75¢ 
RP20.2—Specification Forms for Resis- 
tance Bulbs, Gage Glasses & Cocks, Pres- 
sure & Temperature Switches, Level 
Switches, Steam Traps & Drainers, & Mis- 
cellaneous Instruments—$1l 
RP23.1—Miniature-Recorder Chart Ranges 
—50¢ 
RP26.4—Dynamic Response Testing of 
Process Control Instrumentation — Part 
IV, Closed Loop Actuators for Final Con- 
trol Elements—75¢ 
RP31.1—Terminology & Specifications for 
Turbine-Type Flow Transducers (Vol- 


umetric)—50¢ 


Meeting 


sure that the 1962 operation will be 
in the black. 

One area of concern is the loss 
of advertising revenue for the ISA 
Journal. Mr. Kushnick specifically 
asked that those people interested 
in getting additional information on 
any product advertised in the Jour- 
nal should use the Reader’s Service 
Cards in preference to writing a 
letter. 

District II Newsletter 





important topics. 





Do turbine-type flow transducers fit into your job? 


Whether you sell, specify, use, or maintain them, you'll want 
your personal copy of the new RP31.1. 
TENTATIVE RECOMMENDED PRACTICE RP31.1 


Terininology and Specifications 
for Turbine-Type Volumetric Flow Transducers 


In addition to terminology, this helpful RP covers installation, calibration, 
line configuration, housing dimensions, electrical outputs, and many other 


Don’t wait. Get your copy now. Price: $.50 for ISA Members, $.75 for Non-Members 


Please include payment with your order. (Company orders will 
be accepted for later invoicing if the total order exceeds $5.00.) 


Publications Dept. Instrument Society of America 


Penn-Sheraton Hotel, 530 Wm. Penn Place, Pittsburgh 19, Pa. 
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WHY? WHAT? WHEN? 
ISA TRANSACTIONS 


ISA Transactions, a completely 
new quarterly technical and scien- 
tific ISA publication, marks the be- 
ginning of a new era in the history 
of the Instrument Society of Amer- 
ica publications. 


Why? 

Until Transactions were author- 
ized for publication by the Execu- 
tive Board some months ago, ISA 
had only three major media for pub- 
lication of its technical papers. Al- 
though important elements in ISA’s 
publication program and filling a 
definite need, none have been con- 
sidered to be completely permanent 
or to offer a collection of selected 
papers in terms considered adequate 
for technical and scientific litera- 
ture. These three media are: 

(1) Preprints, prepared in advance 
of conferences for convenience of 
those in attendance; in a format not 
considered to be permanent liter- 
ature; only if authors provide man- 
uscripts by specified deadlines; not 
indexed; and designed not to carry 
discussion. 

(2) Proceedings, a collection of all 
preprints of papers; made avaiidbie 


at the meeting or immediately fol- 
lowing; symposia proceedings are 
generally permanently bound pre- 
prints, with no advance copies 
available; conference proceedings 
are generally a collection of pvre- 
prints in a semi-permanent binder 
without sequential page numbers. 
(3) ISA Journal, carries less than 
10% of all available technical pa- 
pers presented each year because of 
space limitations; papers used are 
selected for general society reader- 
ship and current interest; many pa- 
pers used are rewritten and con- 
densed in keeping with accepted 
magazine style. 


What? 

Papers appearing in ISA Trans- 
actions are selected for their signifi- 
cant contribution to the field of in- 
strumentation and control, from the 
standpoints of current practices, 
specific subject coverage and per- 
manent information. Both invited 
and submitted papers are accepted 
for possible publication. All papers 
presented before conferences, sym- 
posia, and technical meetings of the 
Society are considered for publica- 





Instrument Cos., Rochester, N. Y. 


Spring. Md 
dation, Chicago, Il 


Racine, Wis 


Wilmington, Del 


Health Operations, Dayton, Ohio 


Petroleum Co., Bartlesville, Okla. 


CONTENTS ISA TRANSACTIONS, VOLUME I, NO. 1 


. Instrumentation and the National Potential Dr. K. S. Lion, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 


The Linear Properties of Pneumatic Transmission Lines N. B. Nichols, Taylor 


3. Design of a Hydraulic Servo with Improved Bandpass Characteristics When 
Driving a Resunant Mechanical Load W. Seamone, Johns Hopkins Univ., Silver 


. Motion Under Square Law Resistance W. H. Baier, Armour Research Founda- 
. Fluid Power Control Valving R. Henke, Racine Hydraulics & Machinery, Inc., 


5. A New Two-Wavelength Infrared Plant Stream Analyzer A. M. Bartz and 
L. W. Herscher, The Dow Chemical Co., Midland, Mich. 
. Electrical Ignition of Combustible Atmospheres A. H. McKinney, E. I. du Pont, 


. Measuring and Classifying Haze in Plate Glass with an Automatic Hazemeter 
Bruce W. Preston, Ford Motor Co., Dearborn, Mich 


U.S. Air Force Calibration Program W. L. Horton, Dayton Air Force Depot 


. The Application of Dead-Time Compensation to a Chemical Reactor for Auto- 
matic Control of Production Rate D. E 


Vehicle Punched-Tape Acquisition System R. F. Spain, R. Wellington and H. W 
McKenna, General Motors Corp., Research Labs 


2. Design Considerations of Inertia Wheel Systems for Attitude Control of Satel- 
lite Vehicles R. E. Mortensen, Space Technology Labs, El Segundo, Calif. 


3. Hydraulic Control of Acoustic-Test Siren Rotors Using Analog-Digital Tech- 
niques F. D. Ezekiel, American Measurement & Control, Inc., Waltham, Mass 


Nine of these papers have never been previously published 


Lupfer and M. W. Oglesby, Phillips 
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tion. However, presentation before 
a Society meeting does not automat- 
ically qualify a paper for publica- 
tion, nor is presentation before a 
Society meeting a prerequisite for 
publication in ISA Transactions. 

All papers are first reviewed by 
one or more of the appropriate 28 
Technical and Industry Divisions of 
the Society. Each Division has an 
Editorial Review Board responsible 
to evaluate and recommend papers 
for publication relating to their spe- 
cial field of activity. Recommended 
papers are then classified according 
to measurement apparatus; meas- 
urement application: data handling, 
computation and control systems; 
and surveys and reviews. From the 
recommended papers, ISA Trans*c- 
tions Editors select those papers for 
publication based on their signifi- 
cant contribution to these four ma- 
jor broad classifications of instru- 
mentation and control. 


When? 


Volume I, No. 1 will be mailed on 
January 10, 1962. It will contain 13 
papers for a total of 113 pages. The 
subsequent three quarterly numbers 
will be mailed in April, July, and 
October of 1962. Each of the four 
numbers will average 100 pages 
with permanent binding and in- 
dexes; providing approximately 400 
pages of the finest technical and sei- 
entific instrumentation literature in 
the field of instrumentation. 


Special Price to ISA Members 


The object of ISA Transactions is 
not to make a profit, but to make 
available the best technical papers 
at the least cost to the Society and 
its members. The decision was made 
to contract the printing, promotion, 
and distribution to Plenum Press, 
an outside publisher, in order to 
minimize Society direct expenses 
and start the project in 1962. 

Subscription price for the four 
numbers of Volume I to ISA mem- 
bers is $10.00. This very reasonable 
price should encourage every mem- 
ber to subscribe for his own per- 
sonal copy and to call to the atten- 
tion of his company the importance 
of having this valuable document in 
its library. Each member will re- 
ceive a special order form in the 
mail. We urge that you complete 
this order early to insure prompt 
delivery of the first number of Vol- 
ume I. Non-member subscription 
rates for Volume I are: $15.00 do- 
mestic and $20.00 foreign. 

Address subscription orders to: Plenum 


Press, Inc., 227 West 17th St., New York 
= & @ 





SECTION NEWS 





Instrument Technicians Form 


Baltimore 


A new technical group composed 
of men actively engaged in instru- 
ment maintenance and service has 
become a Sub-Section of the Balti- 
more Section. 

Known as the Instrument Tech- 
nician Service Organization, the new 
group has about 25 members of 
which 20 are ISA men. 

As a result of organization meet- 
ings held during the summer, a con- 
stitution and bylaws have been 
drafted, and a Board of Governors 
and slate of officers lined up for the 
first year’s operation. 

Much credit for organizing the 
group, developing an active prospect 
list of over 100, and arranging for 
considerable publicity in the area is 
due to the new officers as well as 
to Fred Maienshein, District II Mem- 
bership Chairman. New officers in- 
clude: president, Fred Vogelgesang, 
Armco Steel Corp.; vice president, 
John Carmine, Black & Decker Mfg. 
Co.; secretary, G. E. Foss, Eastern 
Stainless Steel Co.; treasurer, Clar- 
ence Hobbs, Revere Copper & Brass, 
and ISA _ representative, John 
Franck, Bethlehem Steel. 

The Board of Governors, as the 
executive body of the new Sub-Sec- 
tion, includes the new officers in 
addition to Leon Gilbert, Bethlehem 
Steel, program chairman, and two 
elected members: Paul Sparaco of 
Solvay Process and Peary Gruel of 
Revere Copper & Brass. 





Sub-Section 


According to the constitution the 
purpose of the new Instrument Tech- 
nician Service Organization is “to 
advance the science of instrumenta- 
tion, including all types of instru- 
ments and their related components, 
by the dissemination of information 
and the stimulation of educational 
activities, limiting its membership 
to those actively engaged in instru- 
ment maintenance and service, at- 
tempting at all times to enhance the 
professional prestige of the instru- 
ment technician.” 

The Sub-Section will promote a 
better understanding of instruments, 
controls and the science of instru- 
mentation by holding periodic meet- 
ines, presenting programs of general 
interest, making field trips and con- 
ducting educational meetings. 

The first regular meeting of the 
Instrument Technician Service Or- 
ganization was held in September 
as a joint session with the parent 
eroup, the Baltimore Section. Since 
then, the Sub-Section has been hold- 
ing its own regular meetings once 
a month. 

Anyone interested in further in- 
formation regarding the new Sub- 
Section can contact the Secretary, 
George E. Foss at Eastern Stainless 
Steel Corp., 122 Rolling Mill Ave., 
Baltimore 3, Md., or v-p John Car- 
mine, Maintenance Dept., Black & 
Decker Mfg. Co., Towson 4, Md. 

Reported by John Carmine 


ISA, ASME, AIEE, IRE Parley in Cleveland 


Close to 150 members and guests 
of the Cleveland Sections of ISA, 
ASME, AIEE and IRE met in the 
Cleveland Engineering & Scientific 
Center on October 12 to hear a 
stimulating story on advances in 
power generation and controls. 

The scheduled speaker, R. F. 
Brower, v-p of Consolidated Edison 
of New York, was unable to attend 
the meeting due to an unfortunate 
accident. In his place, O. G. Hansen, 
chief performance engineer, pre- 
sented the paper prepared by Bower. 

Progress in the generation of pow- 
er was traced from Edison’s early 
efforts which required 138,000 Btu 
per kw hr to present-day plants 
which require only 9,000 Btu per 
kw hr. Brower offered this record 
of progress as encouragement for 
those who are discouraged by the 
present-day high costs of nuclear 


power. It is Consolidated Edison’s 
contention as well as other electric 
utility companies, according to 
Brower, that continuing develop- 
ments in design and operating ex- 
perience will bring substantial re- 
ductions in the cost of nuclear pow- 
er, as was the case with develop- 
ments in fossil fuel plants dating 
from Edison’s time. 

All realize that the road to eco- 
nomic nuclear power will not be 
easy, Brower’s paper concluded, but 
Consolidated Edison, by building its 
new $100,000,000 Indian Point nucle- 
ar electric generating station entirely 
with private funds, is pioneering 
much as Thomas Edison did when he 
built the Pearl St. generating station 
years ago. Indian Point is scheduled 
to begin the generation of electric 
power early in 1962. 

Reported by E. B. Bossart 
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PEAK PICKING is an important considera- 
tion in accomplishing good process con- 
trol with gas chromatography. So stated 
George Bailey (right) of Perkin-Elmer dur- 
ing his featured talk at a recent Phila- 
delphia Section meeting. Center is Section 
President S. Dave Ross of Fischer & 
Porter: Left is Leeds & Northrup’s 
Breudan White, v-p of the Philadelphia 
Section. Hurricane Esther raged outside 
as more than 80 members attended 
Bailey's sketchpad-blackboard lecture fol- 
lowed by a lively question and answer 
period. Preceding the lecture was a color- 
sound movie, ‘“‘Memory Devices’’, which 
illustrated computers produced by Bell 
Research (A. T. & T.). 

Reported by R. H. Kimber 


‘ Section Briefs 


INSTRUMENTATION AS A TOOL 
IN HOME ENTERTAINMENT Audio 
Systems will be discussed at the 
January 9 meeting of the Long Is- 
land Section featuring a representa- 
tive of Harman-Kardon, Inc. The 
February 13 meeting will be devoted 
to “The Instrument Kit Business” 
as illustrated by an EICO represen- 
tative. “Guidance and Control” will 
be the subject of Arma Corporation’s 
Dr. P. Savet during the March 31 
meeting. 





Reported by D. Wolkov 


TOPICS FOR THE 1962 MEET- 
INGS OF THE NEW JERSEY Sec- 
tion include “Modes of Control” on 
January 9, a non-longhair discussion 
of practical applications with defini- 
tions given only on request. The 
February 6 meeting will get a little 
“fancier” with a lecture on “Ad- 
vanced Modes of Control”, covering 
such applications as cascades, feed 
forward, process time lag and how 
to handle it. 

Reported by F.C. Huber 
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Twin City Section Sets Date for ‘62 Symposium 


The Twin City Section will hold 
their 7th Annual ISA Symposium on 
January 25-27 at the St. Paul Hotel, 
St. Paul, Minnesota. 

Nationally recognized speakers 
will present papers in keeping with 
the Symposium theme, “What’s New 
in Automation.” 

The schedule of events will in- 
clude technical sessions, a mainte- 
nance clinic, an exhibit of the latest 
equipment, and a Saturday morning 
tour of an automated plant in the 
immediate vicinity of the meeting 
location. 

The technical sessions and main- 
tenance clinic will run simultane- 
ously on Thursday and Friday, Jan- 
uary 25 and 26. Exhibit hours have 
been scheduled so as not to conflict 
with the technical program. 

General chairman of the Sympo- 


New Section Officers 


As in past issues, the ISA Journal 
is keeping members posted on all 
Section elections. Listed below are 
a few more 1961-1962 Section offic- 
ers. Look to future issues for more 
of these. 


Nashville Section 

President: K. B. Schnelle 

V-P: C. M. Hobrock 

Secretary: Robert Hewgley 
Treasurer: J. B. Batson 

National Delegate: Ernie Bennett 
Alternate Delegate: R. C. Wilkinson 


Columbus Section 
President: R. E. Farnham 
V-P: W. H. Swarner 
Treasurer: John Scott 
Secretary: B. M. Johnson 
Delegate: G. Boerstler 
Alternate Delegate: R. Night 


Indianapolis Section 
President: R. E. Carmichael 
V-P: R. H. Wilke 
Secretary-Treasurer: 

E. J. Wiedenheft 
National Delegate: K. F. Wacker 


Boston Section 
President: C. H. Brown 
V-P: Daniel J. Ziedelis 
Secretary: Will Toll 
Treasurer: F. L. Gosnell 
Delegate: D. J. LaCerda 


Kansas City Section 

President: Paul E. Allen 

V-P: Kirk Campbell 

Treasurer: Andrew A. Zahner 
Secretary: R. A. Russell 

National Delegate: E. J. Bumstead 


Akron Section 
President: R. F. Marquardt 
V-P & Program Chairman: 

R. P. Kaltenbach 
Secretary-Treasurer: Richard Mikula 
National Delegate: Ralph Weisehan 
Alternate Delegate: Michael Lucak 
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sium is Harold Rose, Minnesota Min- 
ing & Manufacturing Co. His com- 
mittee includes: technical sessions 
chairman, John Riede, Ramsey Engi- 
neering, and vice chairman, Bob Ca- 
hill, Ramsey Engineering; mainte- 
nance clinic chairman, Don Larson, 
3M Co., and vice chairman, Quentin 
Brandt, 3M Co.; exhibit chairman, 
John Lowe, 3M Co., and vice chair- 
man, Byron Demming, Moore Prod- 
ucts; publicity chairman, Howard 
Marston, Minneapolis Honeywell, 
and vice chairman, Bill O’Brien, 
Power Process Equipment, Inc.; din- 
ner speaker chairman, Ray Hopper, 
Minneapolis Honeywell; comptrol- 
ler, Howard Mueller, Paul B. Muel- 
ler Co.; housing chairman, Howard 
Ecker, 3M Co., and vice chairman, 
Tony Pierce, Crossley Associates. 
Reported by Howard Marston 





A short course on modern instru- 
mentation aimed at the upper ech- 
elon of engineering personne! will 
be held in February 1962 on the 
campus of Georgia Institute of 
Technology. For more about this 
unusual course which is jointly 
sponsored by the Atlanta Section 
and Georgia Tech, see “Coming 
Events”, page 23. 











New Members 





ADIRONDACK: C. Thomas McGreen 

AKRON: Reynold M. Caser, Edward R. 
Fellabaum, Jr., Robert E. Zdara 

ASHTABULA: James B. Driscoll 

BALTIMORE: Homer B. Carr, Kenneth H. 
ge om Richard M. Robertson*, Mar- 

Sanders*, Federick G. Weaver, 

CAROLINA PIEDMONT: Robert A. Gard- 
ner, Wayne N. Houser, Bobby E. White 

CENTRAL ARIZONA: Wand H. James, 
Glenn E. Shaffer 

—— NEW YORK: William H. Gates, 
Edward W. Sheridan* 

CHARLESTON: Andrew V. B. Brawley, Jr., 
Arthur E. Hatch, Jr.* 

CHATTANOOGA: Edwin T. Bohr, Charles 
E. Smith 

CHICAGO: Robert O. Brandquist, David G. 
Heckmiller, Arthur A. Krawetz*, Lewis 
Malter, Robert J. Manning*, Steve J. 
Riforgiato, John E. L. Sullivan, Larry 
L. Woolums 

ee yo Kenneth L. Hopkins, George 

Nickerson 

COLUMBUS: Donald L. Sexton 

CUMBERLAND: William F. Miller, John 
Wm. Safranko 

DAYTON: Edward J. Bereda, Larry W. 
Carper, James H. Hart, Geron Smith 

DENVER: Lawrence T. Hall, William R. 
Hytinen*, David Ramaley, Henry L. 


Thornton 

DETROIT: Harry H. Friend, Larry Lipson, 
Edwin Quane 

FAIRFIELD COUNTY: Frank R. Holub, 
J. A. Johnson 

HOUSTON: William H. Bruecher, Jr., Ed- 
ward S. Hill, George B. Murphy, Jr., 
Newell A. Tilton 

HUNTSVILLE: ie E. Coe, Jr., Jon 
R'.. Rehage, John L. Tidd’*, Charles D. 
Williams* 

IDAHO STATE COLLEGE: Larry A. Al- 
lison, Bob C. Bacon, Bruce A. Baldwin, 
Eugene E. Baumert, Ernest R. Bene- 
dict, Oliver G. Brewer, Richard G. 
Brown, Kenny W. Bybee, Willard L. 
Call. John M. Camphouse, William J. 
Clark, James W. Claunch, Jr.. Len O. 
Clifford, Ernest E. Cobbley, Cowan F. 
Dawson, Inaki I. Eiguren, John B. 
Eiguren, Erik G. Engberson, Leroy V. 
Fayle, Ben W. Flint, Bob G. Funk, 
Deward M. Hall, Robert L. Hurst, 


George C. Jensen, William T. Kerbs, 
Dalton H. Koch, Alan N. Kranning, 
Stephan R. McDonald, Carl E. Mc- 
Kague, Albert E. Moeller, John E. 
Patterson, Garren H. Perkins, Hugh D 
Powell, Reed J. Powell, Toby Prim, 
Donald E. Ralls, Francis L. Rawson, 
Jerry E. Rogerson, Devon B. os- 
ler, Don R. Staples, Richard F. Stein- 
metz, James R. Thompson, Burt V 
Thornton, Steve G. Trupp, Wayne A 
Violette, Floyd E. Wacaster, Val D 
Walker, Jack L. Weaver, Bruce Wil- 
liams, William H. Wilson, George York 

INDIANAPOLIS: Robert L. McNew* 

JACKSONVILLE: Robert G. Sinn 

LONG ISLAND NY: Stanley Demain’, 
Harry Turner 

LOS ANGELES: Robert V. Adams*, Hans 
Boysen, Kyle W. Charlton*, Marvin B 
Edwards*, Malbone W. Greene, Curtis 
W. Gunderson, Dr. Jack D. Hackney, 
William F. Kamsler*, Alfred Landau* 
Anthony B. La Rosa Thurlow M 
Morrow*, David C. Nelson, Harold 
Newton*, Robert R_ Parish, William 
G. Pestalozzi, Earl P. Riley, William 
H. Sutton’. Richard D. Terry, Robert 
J. a Elvin D. Vermilion, Donald 
E. Warne, Gerald B. Zwetzig 

LOUISVILLE: Claude E. Meers 

MEMPHIS: Thomas D. Lafferty Verlyn C 

Sims, Clair L. Stephens 

sang William F. Kloehn, Don B 
Munger, Harlev K. Realsen 

MONTREAL: Ronald T. Hodgson 

NEW ORLEANS: Thomas J. Hickman 

— — John J. Ballatore*, Robert A 
ac 

NIAGARA FRONTIER: Robert C. Barr, 
Joseph B. Butler, Jr.*, John B 
O’Keefe*, Truman E. Smythe, David 


L. Tubbs 

NORTHEAST MICHIGAN: Richard G 
Johnson* 

NORTH TEXAS: George M. Allen, Elvin 
L. Anderson, William J. Cahoon, Jr.., 
Elmer L. Hildreth, Donald J. McCand- 
lish, William G. Nash*, James F. Rea- 
gan*, William L. Ross, Richard A 


Wright 
NORTHWEST WASHINGTON: Kenneth J 
Brethauer, William L. Hubner, Dennis 


A. Sager 

ORANGE COUNTY: Ronald F. Bruce’. 
Robert C. Davis*, Howard S. Ingber, 
Francis C. Mea — 

PADUCAH: Elvin E. Kuehn‘, Ivor J. Ott- 
way, Arthur M. Sherman 

PANHANDLE: Thurman Lewis, Harold G 
Scott, Jr. 

PITTSBURGH: Joseph E. Etters, Robert 


PORTLAND: y= A. Yowell 

ROCHESTER: Harold L. Confer 

SAN DIEGO: Kenneth A. Dellinger*, John 
T. Hayes*, John Matiash, Harry H 
Pearson 

SAN FERNANDO VALLEY: Millard M 
Musselman 

SAVANNAH RIVER: Ernest S. Wagar* 

SEATTLE: Robert H. Anderson’, Leonard 
V. Jones* 

— BAY: Everett Z. Randall*, William 

. Rowe, Jr.*. Norman Ed. Sandlin* 

TIDEWATER: VIRGINIA: Robert C. Wade 

TULSA: Jack C. Christiansen 

WASHINGTON: Merle E. Umstead, Bruno 
O. Weinschel*, Jerome Williams* 

WESTERN CAROLINAS: Ernest T. Bridges 
James W. Campbell, Marvin P. Can- 
non, Jr., Harry R. Chapman, Thomas 
L. Cox, Frank’ J. Crawford. Robert H 
Duckworth, Glenn C. Ellis, James F 
Ferrell, Thomas M. Fincher, James H 
Hall, Mrs. H. S. Halliburton, Ernest 
Holcombe, Jr., Chester S. Kemic*, Har- 
ley D. Lyday, Rowe A. Mauney, C. L 
McClure, Hugh A. Messer, Jr., Joseph 
W. Migliarini, Bill H. Nicholson, Vic- 
tor L. Reitz, Jr., Paul E. Rummage, 
Donald F. Stoneback, Ernest R. Tims, 
Jr.*, Alfred F. Wales, Howard A. War- 
ren, Dewey R. Whitaker, James C 


White 
UNAFFILIATED UNITED STATES: James 
V. Bilancio, Robert M. Born, Jacques 
Bulhon, David A. Carrington, Wendell 
G. Champion, Foster W. Cunningham 
Jr.*, Donald Davie*, Albert M. Dex- 
ter, Jr.*, Joseph B. Dicken, John S 
Forrester, Nelson H. Mageoch’*, Charles 
K. Martina*, William E. Maynard, John 
Cc. Myers, John G. Myers, Edward J 
Nicholl, James M. Noonan*, Roland J 
Pizzi, Dana A. Regillo, James J. 
Renier* Edgar E. Sayre, James W 
Shenk, Melvin E. Tidwell, Charles H. 
Townes*, John L. Vernor*, Frank 
Vyzralek*, H. Stephan Walters, George 
J. Weischedel’, ames hiteford* 
UNAFFILIATED FOREIGN: Hans E. 

in, Maurice C. Bataille, Franeiaco 

. Garcia L., Dr. J. H. Hengstenberg* 
Donald M. Hughes, Kenzo Ito, William 
W. Morgan, Jr.*, Ichiro Tokumitsu 


*Senior Member 





Quite a few large organizations have 
been phoning lately to ask if we have 
a film that could be used in oscillo- 
graphs in place of paper. 


We sure do. 


It is called Kodak Linagraph Record- 
ing Film and it is on Estar Base. 


The number to call in Rochester to 
find out about its advantages is 
LOcust 2-6000, Extension 3257. 


Not that there is anything wrong 
with paper for most oscillographic 
work. Particularly if the paper car- 
ries the trademarks ‘‘Linagraph”’ or 
‘“Ektaline.”’ 


EASTMAN KODAK COMPANY 
Photorecording Methods Division 


Rochester 4, N. Y. 
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New Honeywell Series 10/20 Milli- 
voltmeters give you an easier-read- 
ing scale, and all the latest features 
for indicating, controlling and safety 
cut-off. 





ee em ec 


NEW HONEYWELL 
MILLIVOLTMETER LINE 


gives wider selection... greater accuracy 


The newly designed Series 10/20 provides accuracy of + 144%, plus all the latest 
features in millivoltmeters for indicating, controlling and safety cut-off. Wide 
selection of ranges and control units makes it easy to match the Series 10 /20 
to your specific process requirements. Extra-sturdy construction ensures 
accurate and reliable service even under severe operating conditions. 


Here’s what you get with the New Series 10/20 Millivoltmeters: 


higher accuracy 

Accuracy + 14%. High resistance measuring 
circuit minimizes calibration shifts due to 
changes in external resistance. 

simplified installation 

Dual-voltage transformers permit operation 
from either 115 or 230 volts. Dual tap 
connections make installation easy. 

reads easy, reads right 

Large, clear six-inch scale with anti-parallax 
mirror ensures easy, accurate reading. 
plug-in maintenance 

True plug-in design enables you to replace 
major components in seconds. 
high-brightness signal lights 

Amber and red lights show at a glance the 
exact relationship between temperature 

and set point. 


variety of ranges 

A wide selection of ranges is available to 
measure temperatures as low as 325°F and as 
high as +3400°F within spans as narrow 

as 400°F and as wide as 3000°F. 


thermocouple burnout protection 
Process shuts down in event of thermocouple 
open circuit. 


control forms to fit needs 

There are 14 different control forms to give 
you exactly the control action you need: spst; 
spdt; sp3t with adjustable neutral; 
Pyr-O-Vane for electric on-off, two-position 

or three-position control; Protect-O-V ane 

for excess temperature cut-off with signalling 
or shutdown feature; Pyr-O-Pulse for 
pulse-proportioning control; and Pyr-O-V olt 
for current proportioning control. 
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for economy in less demanding applications... 
HONEYWELL SERIES 10/10 MILLIVOLTMETERS 


Here's a millivoltmeter line that’s ideal for those applications where demands 
are less stringent, and where accuracy requirements are within +1%. The 
Series 10/10 provides many of the design and construction features of the 
10/20. It's the only economy millivoltmeter line with a full six-inch scale. These 
units are available in vertical cases only, with Pyr-O-Vane, Frotect-O-Vane, and 


the new anticipatory Pyr-O-Pulse control units. 


Get complete technical data and prices on the New Honeywell Series 10/20 Millivoltmeter 
Line by contacting your local Honeywell field engineer. Be sure to ask him about the economy 
Series 10/10. Minneapolis-Honeywell, 21 Penn Street, Fall River, Massachusetts. In Canada, 
Honeywell Controls, Ltd., Toronto 17, Ontario. 


Honeywell 
HI) Fate ix. Concal 
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HONEYWELL INTERNATIONAL Sales and Service offices in principal cities of the world. 


Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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new products 





Cylinder Operated 


Lightweight, fast-acting actuators 
have been combined with rugged duc 
tile-iron bodies to provide a series of 
cylinder-operated valves for either two- 
or three-way operation. Rated service 
pressures are 300 or 500 psi. Taylon 
Instrument Co. 
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Pulse Generator 


Pulse generator, having an output 
whose rise and fall time can be varied 
continuously from 20 nanosec to 2 
usec, simulates most of the identical 
conditions produced by a wide variety 
of transistor switching circuits. Rese 
Engrg. Inc. 
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Screwed-Sonnet Valves 


New line of screwed-bonnet, bar- 
stock valves for 4e” and 14” tube and 
pipe connections is available in type 
$16 stainless steel and monel. These 
compact valves are recommended for 
instrumentation use. Whitey Research 


lool Co. 
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Linear Actuator 


Sub-miniature linear actuator, said 
to be half the size and weight of com- 
petitive actuators, has maximum op 
erating load of 600 Ibs and maximum 
static load of 1000 Ibs. It is especially 
suitable for use with transistor cir 
cuitry. Nash Controls, Inc. 
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AP Transducer 


Bi-directional differential pressure 
transducer, designed for hydraulic 
pressure measurements in airborne 
missile environments and ground-test 
check-out programs, has a very high 
frequency response and small internal 
volume. Dynisco Div. 
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Photoelectric Control 


High-speed photoelectric impulse 
control and scanner system is especial- 
ly suited for detecting register marks 
in precise, high-speed registration con- 
trol applications. Control is fully 
transistorized. Electronics Corp. of 
America. 
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Digital Data Reader 


New digital data reader system, con 
sisting of an X-Y reading head, 16” 
paper or film transport, and keyboard, 
is capable of reducing thousands of 
points of data per day. Reading head 
can be used separately. Gerber Scien- 
tific. 
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Tube Joint 


Proven joining principle has now 
been adapted for a new type of tube 
joint available in tube sizes from 1” 
to 442”. Designed to meet ASA re 
quirements for 150-lb service with a 
large margin of safety. Aeroquip/Mar- 
man. 
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Air Control Valve 


Compact 4-way, 2-position, pilot- 
operated, air control valves combine 
large flow capacity with quick shift to 
provide exceptionally fast response 
time. Using 100-psi air, max time to 
fill or exhaust 12 in* load chambers 
is 0.125 sec. Hannifin Co. 
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Digital Servo 


Digital data can be converted into 
shaft rotation for analog and digital 
servos with this high-speed servo mo 
tor. Motor rotates bi-directionally in 
increments of 15°. Operating rate is 
590 increments per second. Digital 
Servo Corp. 
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Accelerometer 


Sub - miniature, high - performance, 
piezoelectric linear accelerometer, 
weighing only 4.5 grams, features a 
high natural frequency of 60 kc and 
operates over a range of +10,000g. 
Temperature range is —65 to +250°F. 
Statham Instruments Inc. 
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Oxygen Transducer 


Operating on the principle of elec 
trochemical reduction of oxygen on a 
gold electrode, this gas-phase trans- 
ducer requires no power or external 
polarizing unit. Output signal is pro- 
portional to oxygen partial pressure. 
Chemtronics, Inc. 
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YOU CAN 


SEE 


CIRCLE SEAL 
4-WAY 
SELECTOR 
VALVE 





The perfect answer for chromat- 
ographic or precision test sys- 
tems. Either P1-418 or P2-418 
(double P1-418 without cross- 
port connections) are ideally 
suited for selecting, back-flush- 
ing or alternating columns. 
Crossport leakage is entirely 
eliminated by specially ma- 
chined O-Ring grooves. O-Rings 
top and bottom of valve com- 


CHROMATOGRAPHIC 
SYSTEMS 
«ee PRECISION 
CONTROL 


Positive sealing from 


t 


in Pounds, 
Gallons or 
Inches 


—14.7 to 100 psi. Temper- 
atures —40° to 350°F. 
Limited flow passages— 
minimum dead volume. 
Body anodized aluminum 
or 303 SS. Easy 90° rota- 
tion. 4%” connections. 


pletely eliminate body leakage. 
Rings are replaceable without 
removing valve from the line. 
No adjustment required...no 
valve seats to replace. Special 
90° rotation handle visually 
indicates position. 
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CIRCLE SEAL PRODUCTS CO., INC. 


2181 East Foothill Bivd., 
Pasadena, Calif. 
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CAMBRIDGE 
Moisture 
Indicators 


Cambridge Moisture Indicators are accurate, rugged 

instruments built for continuous shop service to indi- 

cate moisture content of various hygroscopic ma 
terials. Insertion model has measuring 
element enclosed in a blade. Surface 
model has the element mounted on 
under side for surface contact. Adjust- 
able pointer is provided for fixing refer- 
ence points of surrounding air. 








The King-Gage 


With the King-Gage you see at a glance the 
weight, volume or depth of liquid in any storage 
or processing vessel—on the spot or hundreds 
of feet away—with none of the hazards, delays 
or uncertainties of measuring by stick or tape. 
In man-hour savings alone, these gages often pay 
for themselves in 6 to 12 months. 

The King-Gage has the inherent accuracy of 
a U-tube—works as a frictionless balance, with 
no wearing parts. Its dependability has been 
proven by 33 years’ service, in every industry 
and on ships of the U. S. Navy. 


And LOCAL SERVICE is provided. There’s 
a King-Gage distributor near you, factory- 
trained to give installation and maintenance 
service when you need it. 


Thus, for measuring bulk liquids of any kind 
—to guard against shortages, errors in receipts 
and deliveries, losses in processing, and in- 
accuracy when charging tanks for formulating 
—it pays to use the King-Gage. CATALOG 
1010 gives further facts and shows many ap- 
plications. May we send you a copy? 


For use in Hat, Printing, Textile, Food 
industries and in processing Paper, 
Wool, Cotton, Rayon, Fur, Cereals, etc. 


Send for literature 


Vi CAMBRIDGE 


ode! INSTRUMENT COMPANY, Inc. 


1662 GRAYBAR BLDG., 420 LEXINGTON AVE., NEW YORK 17, N. Y. 
Pioneer Manufacturers of 


PRECISION INSTRUMENTS | 
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LIQUID LEVEL GAGES, MANOMETERS, ACCESSORIES SINCE 1937 





KING ENGINEERING CORP. 


3209 S. State St. Ann Arbor, Mich. 
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new products 





Automatic Manometer 

\ new instrument, for use 

with Warburg and similar 

manometric measuring de 

vices, takes automatic read 

ings, calculates, and makes a 

permanent chart record di- 

rectly in microliters. Instru 

ment attaches to a standard 

Warburg apparatus and 

handles up to 16 channels. Operation is completely automatic 
and unattended, Mechrolab, Inc. CIRCLE NO. 313 


Measure Fluid 
Density 
New instrument, for meas 
uring the density of fluids, 
mixtures, and suspensions of 
solids in liquids, is suitable 
for continuous” or batch 
sampling. Unlike other den 
sity measuring instruments, this one is not affected by flow 
velocity, viscosity, pressure, or temperature, and is insensitive to 
attitude. Co-Engineering Co. CIRCLE NO. 314 


Right-Angle Valves 
Newly developed right-angle valves, 
for use as check or low pressure relief 
valves, feature an external cracking 
pressure adjustment. External feature 
permits valves to be easily and quickly 
adjusted while in operation. Remov 
able end-cap assembly permits valves to be cleaned or inspected 
without removal from the line. Manatrol Corp. NO. 315 


Large-Area Recorder 
New X-Y graphic recorder 
features a large 30” x -30” 
recording area and combines 
in one instrument all the 
facilities needed for rapid, 
accurate recording of a vari 
etv of test measurements in 
volving two variables. \« 
curacy is better than *£0.1% full scale. Maximum pen speed is 
20"/sec for each axis. Recorder is compatible with converters 
made by several companies. F. L. Moseley Co. NO. 316 


Portable 
Potentiometer-Pyrometer 
Portable potentiometer - pyrometer 
features a long 22.3” direct-reading 
scale. Six standard scales are available 
for use with various types of thermo 
couples operating within a tempera 
ture range from —200 to +600°F. Spe 
cial scales are offered to meet unusual 
requirements. Other features include 
‘4% accuracy, automatic cold junction 


compensation. Technique Associates. CIRCLE NO. 317 


Magnetic Data Recorder 

\ 7-channel, 4-speed magnetic data 
recording system, priced at $6800, ef 
fectively meets the need for low cost 
data recording. All-transistorized sys 
tem conforms to accepted instrumen 
tation standards so that tapes are in 
terchangeable on IRIG standard ma 
chines. It uses interchangeable FM o1 
direct record/reproduce — electronics. 
Sanborn Co. CIRCLE NO. 318 








8 HELPFUL PAGES 
ON GAS ANALYZERS 
AND GRAVITOMETERS 


Free bulletin gives de- 
tails on latest Ranarex 
Gas Analysis Instru- 
ments. 


Working on proven me- 

chanical principle but 

now redesigned with 
ruggedized parts, Ranarex units are accu- 
rate, foolproof, cost less than other instru- 
ments for comparable service. Stationary 
models indicate and record, offer electronic 
or pneumatic outputs for remote readout, 
automatic control, many computer applica- 
tions. Portable Ranarex indicators also 
available. 
Bulletin R-160 outlines applications, gives 
detailed data on Ranarex operation, dimen- 
sions, specifications; for your copy, write 
Permutit Division. Pfaudler Permutit Inc., 
Dept. ISA-121, 50 West 44th Street, New 
York 36, N. Y. 
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EDUCATION AND RESEARCH 
in 
BIO-MEDICAL ENGINEERING: 


An educational program designed 
to prepare life and physical scien- 
tists, doctors of medicine, and en- 
gineers for research in life systems 
through the current riod of 
transition of biological sciences 
from the natural history stage 
of inquiry by inductive em- 
piricism to that of inquiry by de- 
ductively formulated theory. An 
intensive four-term (12-month) 
preparation in methods of logical 
thought, mathematics, physics, and 
electrical theory for doctors of 
medicine and biologists, and a 
one-term (3-month) preparation 
in life sciences for engineers, 
makes possible joint course work 
in the final three terms (nine 
months). Thesis research on bio- 
logical systems is conducted at the 
Presbyterian Hospital by teams 
drawn from both disciplines. The 
program leads to a graduate de- 
gree at Drexel. Limited stipend 
and scholarship funds are avail- 
able. Assistance with fellowship 
application to National Institutes 
of Health is offered. 


For information: 


James W. Dow, M.D. 

Department of Bio-medical 
Engineering 

Drexel Institute of Technology 

15 North 32nd Street 

Philadelphia 4, Pennsylvania 


TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE | AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 
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a 
Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., “PATERSON, WN. J. 
CIRCLE NO. 106 UN PAGE 120 





All-Electric Valve Actuator ie 3 PHOTOV OLT 


New all-electric propor 


tioning valve actuator ope ee LINE-OPERATED 
ates from ordinary 115 volts me” 45 


50/60-cycle supply on the | fn SUPER-SENSITIVE ELECTRONIC 


“voltage-balance” principle. r Te 

ois ce) | MULTIPLIER - PHOTOMETER 
’ 

valves at line pressures to A 4 

1000 psi. Stroke time is less ie ' ; 

than 4 seconds on company’s 


l-inch valve. Input may be 
a current-regulated or volt 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
F microscopes. Scintillation measurements on crystals 
age-regulated signal. G. W i Fluorescence trace analysis. Monochromatic color 
Dahl Co NO. 319 densitometry. Measuring high densities on micro 
areas. Light measurements through telescopes. 


Indicator Plus “Scanning’’ Option ; 
New series of miniature indi es = oe ; Vay MOD. 520-M 

cating control stations makes “g TEES : 
available either conventional o1 

scanning-type gages. Scanning 

gage permits vertical positioning 

of setpoint, regardless of actual 

setpoint value. Operator can 

scan a large number of instru 

ments whose’ indicators all 

should be pointing to “I2 o’- 

clock” position. All units pro- 

vide continuous indication of 

controller output. Fischer & 

Porter Co. NO. 320 











Analog Magnetic Tape % Write for Bulletin #360 to 


New analog magnetic tape system, 2 LOREOh LO) LT Corporation 


having an all-solid state FM section of 1115 Broadway New York 10, N. Y 
increased capability, records 20-kc FM 
data at 40% carrier frequency devia 
tion, with 40 ke optional at 20% de 
viation. When arranged for direct re 
cord, unit accepts either 100 ke 
at 60 ips in standard, or 30 ips in 
extended mode Minneapolis-Honey 
well. CIRCLE NO. 3821 


A versatile Linear-Log 
Servo-Recorder 

| for general 
Pneumatic Varea-meter Transmitter laboratory 


has a powerful servo system, plug-in | use 


Rotameter Transmitter 


components, and other unique design 
features which give improved opera- 
tion and added reliability. Transmit 
ter can be used with any indicator, 
recorder, integrator, or controller that 
will accept a standard 3 to 15 psi 
pneumatic signal. Wallace & Tiernan, 
Inc. CIRCLE NO. 322 


VARICORD 43 


ee g: 


* 


A-C Potentiometer 


New a-c potentiometer features a 
terminal conformity of +0.05%. It 
provides a maximum output imped f galt bd ; 
ance of 160 ohms, combined with a ; ; : ‘ , telemetering. Te Pt) ; 
minimum input impedance of 60,000 ‘ | ec <a ee ee he AS ee, 
ohms. Operating at 28 volts a-c, the § ze 
unit is particularly suitable for such a“ a oe LO) T Teh se) T CORP. 
applications as a servo follow-up, a } 1115 BROADWAY pe saitans | wenn. ono 


computer element, or as a data gg | Also available: Densitometers @ Photometers @ Fluorescence Meters @ pH Meters 
mitter. Perkin-Elmer Corp. NO. 323 CIRCLE NO. 108 ON PAGE 120 
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new products 





Valve Positioner 

A powerful, small-size valve posi 
tioner, weighs only 30 Ibs, but de 
velops 1,200 Ibs of thrust. It produces 
a 2.25 power-to-size ratio (thrust di 
vided by cubic inches). Positioning 
cylinder has a 4” bore and a 5” stroke 
Accuracy is 1% full stroke. Full 5” 
stroking time is two seconds or less 
Hagan Chemicals & Controls, Inc 


CIRCLE NO. 324 


Explosive Actuated Nuts 
Development of a new line of explosive actuated nuts, for 
use with standard AN bolts, features a design that provides 


instantaneous (.002 sec) release of the nut from a standard AN 
bolt. Models are available to accommodate standard bolt thread 
sizes from 14” to 142”. All nuts are designed to meet strength 
requirements of bolts with which they are used. Conax Corp 


CIRCLE NO. 325 


Bourdon Tube 
Transducer 

Company's class of pressure 
transducers features a new im 
proved differential transformer 
and Bourdon tube assembly, re 
designed for better system ac 
curacy and capable of measur 
ing up to 10,000 psi. Accuracy 
based on calibrated performance 
is £0.25% full range, from 15 
to 5000 psi; and +=1.0% to 
10,000 psi. Repeatable accuracy 
is +0.1% of range. Automatic 
liming & Controls NO. 326 


Pump Motor 
New 1'2”-diameter permanent magnet motor, specifically 
designed for pump drives, is rated at 1/30 HP at speeds up to 


hs Jad iui 2 AL a LO 
cline r= th 


By 


as So 
i e 


18,000 rpm for continuous duty. Motor is hermetically sealed, 
except around the drive shaft where a seal for the shaft is 
usually provided on the mating pump unit. Motor is 3.9” long 
(exclusive of connector) and weighs 14.5 oz. Globe Industries, 
Inc. CIRCLE NO. $27 


104 / ISA Journal 


“Sawtooth” Outputs 

\ pressure transducer, incorporat- 
ing multiple taps or “sawtooth” out- 
puts with exceptional resolution for 
aircraft control systems, is now avail- 
able in a wide variety of ranges, in 
cluding absolute, differential, or gage. 
Transducer features low friction and 
repeatability error, and low to high 


impedance outputs. Giannini Controls 
Corp CIRCLE NO. 


Pulse Generator 

\ versatile, compact, and economi 
cally priced pulse generator has a 
pulse repetition rate continuously vari 
able from 10 cps to 500 ke. It can 
be controlled by internally or exter- 
nally derived trigger pulses. Pulse 
amplitude is adjustable over the range 
0.5 to 100 volts, positive or negative- 
going, with switched selection of sin 
gle- or double-pulse output. Solartron 
Laboratory Instruments. 


~2&. 
CIRCLE NO. 329 


Translatory Potentiometers 
Custom-built translatory potentiometers, which measure linear 
motion directly, are offered with either cermet or wire-wound 


resistance elements. Wire-wound units operate at ambients from 

55 to +125°C, with life expectancy approximating 500,000 
cycles. Ceramic/metal elements have an ambient temperature 
with 5-million-cycle life expectancy 


range of —75 to +200°C, 
CIRCLE NO. 330 


Helipot / Beckman. 


Multi-Purpose Regulator 
High-flow, multi-purpose regulato 
combines pulse-type on-off control 
with accurate regulation for space 
craft pressurized systems. It is a dome- 
loaded, shut-off type regulator incor 
porating a pilot and two 3-way sole 
noid valves which provide for shut-off, 
pressurization, and venting. Solenoids 
require only a 24-volt d-c pulse of 0.1 
sec duration to operate the valve. In 
case of subsequent power failure, the 
valve stays in the last position prior to 


failure. Marotta Valve Corp. CIRCLE NO. 331 


Vertical Sensing 
Element 

This electro magnetic vertical 
sensing element, a gravity sen- 
sitivity, liquid-damped pendu 
lum device, can be applied to 
any vertical sensing situation re- 
quiring electrical output. The 
reliable, hermetically sealed in- 
strument contains only one mov- 
ing part and operates over a 
wide temperature range. Keai 
fott Div. 

CIRCLE NO. 332 





_ George F. Quittner Mathew L. Freeman 


| Mfg 


Mathew L. Freeman (photo), the 
holder of several patents on auto- 
matic control valves, has been ap- 
pointed project engineer at ED- 
WARD VALVES, subsidiary of 
Rockwell Manufacturing. Freeman 
is a member of the Northern Indiana 
Section. 


George F. Quittner (photo), mem- 
ber of the Cleveland Section, has 
been appointed chief research engi- 
neer of ASSEMBLY PRODUCTS, 
INC. He formerly headed API’s de- 
velopment of Flux-Flaw equipment 
for detecting imperfections in con- 
tinuously moving metal. 


MOORE PRODUCTS has opened 
two new sales and service offices in 
the Houston branch territory. At- 
lanta Section member R. J. Weid- 
man will be in charge of the former 
New Orleans office, now based in 
Baton Rouge, La. Gary J. Ford 
takes over a new branch office in 
Tulsa, Okla. 


Alfred C. Evans, former chief en- 
gineer of R & D at Weston Instru- 
ments division of DAYSTROM, has 
been promoted to R & D director. 


Los Angeles Section member 
Peter Nooteboom (photo) is the new 
sales engineer of the Los Angeles 
District office of CAIN & CO. 

New western regional field man- 
ager, Frank E. Chase (photo), New 
York Section member, has taken 
over LAMBDA ELECTRONICS’ 
west coast field office located in 
Pasadena, Calif. 


e 


Frank E. Chase 


Peter Nooteboom 
3 ambda Electronics 


Cain & Co 


PERSONALITIES 





Responsible for marketing MIL- 
TON ROY products outside the US, 
particularly in Western Europe, will 
be Philadelphia Section member 
John Procopi as the new v-p of in- 
ternational operations. 


FISHER GOVERNOR’s new sales 
rep in northern California and west- 
ern Nevada is N. J. Hatter, former 
assistant sales manager in charge of 
oil and gas production and steel in- 
dustry equipment. 


BECKMAN INSTRUMENTS’ new 
training coordinator for the Scien- 
tific & Process Instruments Division 
is Don W. Stevens .. . new sales 
engineers within the division are 
Jack L. Mayfield, western region, 
and John Schafer, midwestern re- 
gion. 


In a decision to broaden its line of 
meteorological instruments, BEN- 
DIX has promoted Carl A. Georgi to 
assistant general manager of the 
Friez instrument division. 


Roy L. Ash has been elected presi- 
dent of LITTON INDUSTRIES ... 
new general sales manager and a 
v-p of the Airtron Division is J. 
Robert Roe . . . now serving as di- 
rector of rarketing, electron tube 
division is David G. Koch .. . re- 
cently appointed v-p of LI’s sub- 
sidiary, Litton Systems, was John J. 
Connolly who will also take over 
as general manager, data systems 
division. 


Chicago Section member Guy W. 
Wilson has stepped into the post of 
Mid-America regional sales man- 
ager, industrial products’ group, 
TEXAS INSTRUMENTS. 


Nationally-known pioneer in com- 
puter research, Dr. Jan A. Rajeh- 
man, has been appointed director of 
the computer research lab at RCA’s 
David Sarnoff Research Center. 
Among Dr. Rajchman’s noteworthy 
contributions is the magnetic core 
memory system used for informa- 
tion storage in virtually all modern 
computers. 


Recently named technical advisor 
for INSTRUMENT CORPORATION 
OF FLORIDA was Washington Sec- 
tion member Gomer L. Davies, noted 
expert on design and development 
of test equipment, instrumentation 
systems, and in applications of mag- 
netic tape equipment Marcus 
L. Cox, prime authority on antenna 
systems, has joined ICF as chief en- 
gineer. 
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Alfred E. Tarr Edward R. Huckman 
Alfred E. Tarr (photo), assistant 
to the president and in charge of 
customer relations at LEEDS & 
NORTHRUP, has been elected to 
the board of directors. A member 
of the Philadelphia Section, Tarr 
served on the first Society Structure 
& Planning Committee of National 
ISA ... Dr. R. C. Machler, noted 
authority in high temperature meas- 
urements, retired recently as L & 
N’s director of R & D. The inventor 
of the potentiometer type optical 
pyrometer introduced in the late 
’°30’s, Dr. Machler will engage in 
consulting work, with L & N as 
one of his clients. 


As the new general sales manager 
of FOXBORO CO., LTD., New Jer- 
sey Section man Edward R. Huck- 
man (photo) will direct all instru- 
ment sales activities for the Mon- 
treal firm and its branch offices 


Exclusive sales representative for 
the Conoflow Corp. in the eastern 
Tennessee territory is now the 
GEORGE W. MASSEY CO. Prin- 
cipal of the company, G. W. Massey, 
is a member of the Oak Ridge Sec- 
tion 


Three recent appointments in 
BAILEY METER’s district sales or- 
ganization include R. T. Cowan, 
manager of the Chicago district; 
Fox River Valley Section member 
J. A. Lucas (photo), manager of the 
Detroit district, and Memphis Sec- 
tion man R. E. Byers (photo), Mil- 
waukee district manager. 

(Please Turn to Page 106) 


R. E. Byers J. A. Lucas 
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IMPROVE YOUR YIELD 


WITH 997, FEEDING ACCURACY... 
THE W&T MERCHEN FEEDER 


Y 


106 / 


If you need accurate control of dry, free flowing materials 
to keep process yields high, count on the W&T Merchen 
Feeder. The Merchen controls dry flow to a hairsbreadth, 
hour after hour. 


Pick any minute any time in your run. Pick one at high ca- 
pacity, another at low capacity. The Merchen holds accuracy 
to +1% from minute to minute . . . stretches the minutes 
into hours of precise feeding. You solve tough feeding and 
continuous-blending problems, get sure quality control. 


Accuracy comes from sensitivity. And a change of just one 
ounce in a 63-pound belt load actuates the Merchen’s con- 
trol mechanism. It responds instantly. Accuracy is assured. 


This versatile Wallace & Tiernan Feeder has other advan- 
tages: It's a straight gravimetric feeder; it feeds and controls 
other equipment; or it feeds in proportion to any 3-15 psi 
signal. Corrosion-resistant construction lets it handle most 
chemicals. And even the largest model occupies less than 
3 x 5 feet of floor space. * 


For more information, write Dept. A-134.50. 





WALLACE & TIERNAN INC. 
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Personalities, from Page 105 


Richard vanHaagen 


Richard C. Othberg 
Oceanic Instruments 


Ucear 


President of a new Houghton, 
Wash. company, OCEANIC IN- 
STRUMENTS, is Seattle Section 
member Richard vanHaagan (pho- 
to), former head of the US Govern- 
ment’s Fish & Wildlife Fisheries In- 
strumentation Lab and a noted ex- 
pert in oceanography ... vanHaag- 
en’s colleague, Richard C. Othberg 
(photo), also a Seattle Section mem- 
ber, has joined the new firm as v-p 
and manager of the mechanical de- 
partment. Othberg formerly di- 
rected all mechanical aspects of in- 
strumentation at the Fisheries In- 
strumentation Lab. 


As part of the overall expansion 
of DATA CONTROL SYSTEM'’s 
marketing department, John T. 
Saunders has been appointed south- 
west district sales manager with 
headquarters in Inglewood (Los An- 
geles), Calif. 


New general sales manager for 
TRW COMPUTERS is Ray J. Stan- 
ish, Chicago Section, who will su- 
pervise company sales throughout 
the US and Canada .. . succeeding 
Stanish as central region sales man- 
ager, Chicago office, is New York 
Section man Herbert J. Henderson 
.. . Other recent appointments: At- 
lanta Section man R. E. Richards, 
new district manager, eastern re- 
gion, Atlanta, and R. J. Nelson, new 
district manager, eastern region, 
New York City. 


Executive staff for E. H. SAR- 
GENT & COMPANY’s new western 
division, headquartered on a recent- 
ly completed 2-acre site in Anaheim, 
Calif., include Orange County Sec- 
tion man John M. Manypenny, man- 
ager; B. G. McKay, assistant man- 
ager, and Richard C. Duda, super- 
visor of technical service. 


James R. White has been named 
manager of the new College Park, 
Md. satellite integration facility re- 
cently established by ELECTRO- 
MECHANICAL RESEARCH for NA- 
SA ... Dr. Earl R. Lind, former 
lead engineer at G.E.’s advanced 
electronics center, has joined EMR’s 
engineering department as a systems 
analyst ... new general manager of 
the Sarasota products division is 
William A. Ogeltree .. . James R. 
Casserly has been appointed mar- 
keting specialist for ASCOP divi- 
sion’s metal detection systems. 





NEW BOOKS | 





Industrial Electronics Measurement 
and Control, Edward Bukstein; 
192 pp., $3.95. 


This book describes the most com- 
mon techniques presently being em- 
ployed in the field of industrial 
measurement and control. Compon- 
ents, circuits and applications are 
described and explained in suffi- 
cient detail to permit the reader to 
service and maintain industrial 
electronic apparatus. (Order from 
Howard W. Sams & Co., 1720 E. 38th 
St., Indianapolis 6, Indiana.) 


Programming Computers for Busi- 
ness Applications, Ned Chapin; 
269 pp., $7.50. 

Designed to help the reader learn 

the programming of computers, the 

text does not discuss numerical an- 
alysis, systems analysis or system 
design, but tells how programming 
is done and why, and stresses the 
most modern programming techni- 
ques including COBOL. (Order from 
McGraw-Hill Book Co., 330 W. 42nd 
St. WF. 3, He.) 


Electronics Math Simplified, Alan 
Andrews; 224 pp., $4.95. 

No math beyond basic algebra and 
trigonometry is presented. Rather 
the book concentrates only on those 
math topics needed for basic elec- 
tronics calculations. (Order from 
Howard W. Sams & Co., 1720 E. 38th 
St., Indianapolis 6, Indiana.) 


Introduction to Feedback Systems, 
L. Dale Harris; 363 pp., $10.50. 


By presenting the broad, basic prin- 
ciples of linear feedback systems, 
this book gives the student one 
background for all areas of appli- 
cation. Content is based primarily 
on the pole-zero, root-locus, rather 
than the sinusoidal approach. Also 
included is an extended and lucid 
treatment of the linear oscillator. 
(Order from John Wiley & Sons, 
440 Park Ave. S., N.Y. 16.) 


The Installation and Use of A Data 
Processing System, J. P. McNer- 
ney; 315 pp., $3. 

This book involves a detailed case 

study and analysis of information 

handling in an industrial firm. The 
preparation for, installation of, and 
use of automatic equipment are ap- 
proached from the standpoint of 
management objectives, the prob- 
lems of business, and the needs for 
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Reduce valuable 
design time .... 





EMCOR’ STANDARD 


CABINETS 


Cut enclosure design time. Select your packag- 
ing needs from a complete line of standard and 
heavy duty EMCOR Cabinets. 

EMCOR MODULAR ENCLOSURE SYSTEM Cab- 
inetry provides for thousands of control center 
combinations. 

Choose from hundreds of EMCOR Cabinet 
widths, depths and heights offering an exclusive 
combination of engineered features. 

Engineered simplicity of basic frames and com- 
ponents affords quickest and easiest erection of 
control center assembly. 

EMCOR Cabinetry Engineers backed by the re- 
search and development ‘‘know-how"’ of the 
Roy C. Ingersoll Research Center set the pace 
for the packaging needs of electronics, instru- 
mentation and electro-mechanical engineers from 
coast to coast. 

Rugged frame construction surpasses all stand- 
ard requirements for increased load carrying 
capacities. 

Compatible cabinet design assures simplified 
and economical expansion at any time. 

EMCOR Cabinet manufacturing meets rigid qual- 
ity-controlled craftsmanship standards. 
Nationwide organization of EMCOR Sales- 
Engineering Representatives assist in planning 
stages and assure customer satisfaction be- 
yond the sale. 


Condensed Version of Catalog 106 Available Upon Request. 


Originators of the Modular Enclosure System 


INGERSOLL PRODUCTS 


information in operating the busi- Division of Borg-Warner Corporation 
ness. (Order from Harvard Business 1000 W. 120th ST. © DEPT. 1222 @ CHICAGO 43, ILLINOIS 


School, Research Div., Soldiers 
Field, Boston 63, Mass.) CIRCLE NO. 110 ON PAGE 120 
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PLOT HIGH SPEED 
REPETITIVE 
WAVEFORMS 


Unique 
Moseley Type 101 
Waveform Translator 


Now you can produce an accurate, 
permanent inked record of high 
speed repetitive function displayed 
on an oscilloscope. It’s as simple as 
connecting scope deflection plate volt- 
age to input terminals of the Moseley 
Type 101 and applying 101 output to 
respective axes of the Autograf X-Y 
Recorder. 


Type 101 Waveform Translator pro- 
vides automatic or manual sweep of 
the scope trace, by a sampling tech- 
nique, and a bright spot on the CRT 
trace shows the point being traced. 
The trace also may be “blanked” by 
the waveform translator, which like- 
wise may be operated directly from 
the test device without an interme- 
diate oscilloscope. Inked records may 
be produced to any scale and posi- 
tioned anywhere on the recorder graph 
paper. 

Typical functions that can be trans- 
lated by the Type 101 include magnetic 
hysteresis loops, volt-ampere charac- 
teristics and Lissajous figures. Partic- 
ularly suitable applications for the 
Type 101 include interconnecting dc 
analog simulation equipment with 
analog equipment operating at high 
frequencies, or recording actual oper- 
ating characteristics of a production 
item. 


The solid-state Waveform Translator 
permits front-panel switch selection 
of direct dc or capacitive ac coupling. 
Input impedance is greater than 100,- 
000 ohms. Recording scan rate is 2 
to 60 sec. for full scale, or manual. 
Modular construction permits simple 
bench or rack mount use, with all 
controls on the front panel. $490.0U 


Write or call today for complete information. 





| 


alofrels|R|4|- a 





Dept. E- 12, 409 N. Fair oom aa Pasadena, Calif 

MUrray 1- 6208; Area Code 2 

TWX PASA CAL 7687, Cable MOCOPAS 
Field representatives in all principal areas. 
Data subject to change without notice. Prices 
f.0.b. Pasadena. Pioneer and leader in X-Y 
and Strip Chart Recorders. 7304 


CIRCLE NO. 111 ON PAGE 120 


108 / ISA Journal 


new literature 


Industrial Process Instruments 


New condensed 48-page catalog on com 
instruments and meas 

recording and indus 
includes clear, 


systems for 
controlling 


pany 
uring, 
trial 


processes concise de- 


scriptions with primary specs, price range, 


literature reference and __ illustrations. 


Minneapolis-Honeywell. 


CIRCLE NO. 401 ON PAGE 120 


Operations Recorder 


Transistorized high-speed sequential re- 


cording annunciator utilizes all-solid-state 
components except in the printer, and 
offers 7 outstanding features not found in 
other systems. New 8-page bulletin con- 
tains illustrations, description, operational 
characteristics and Panellit /Infor- 
mation Systems. 


CIRCLE NO. 


spec Ss. 


402 ON PAGE 120 


Instrument Choppers 


New 12-page catalog gives 
data on all company military and indus- 
trial choppers, applicable mil specs, resid 
ual noise and drift data, mechanical and 
electrical and incoming inspection 
and engineering measurement techniques 
James Electronics. 


CIRCLE NO. 


complete 


spec Ss 


403 ON PAGE 120 


High-Speed Memory 


First large capacity ferrite core memory 
achieving 1.5-microsecond cycle time has 
just been designed for “third generation” 
commercial involving 
data processing and control appli 
New literature available. Ampex 
Computer Products. 


CIRCLE NO. 404 ON 


computers large 
scale 


cations. 


PAGE 120 


2-Way Solenoid Valve 


New direct-acting, compact midget 
way solenoid-operated valve with only 
operating parts is introduced in new data 
sheet. Application, operational and de 
scriptive features and dimensions 
included. Automatic Switch Co. 


CIRCLE NO. 405 ON PAGE 120 


9. 


9 


data, 


Pyrotechnic Gyro 


Low-cost, light-weight pyrotechnic free 
gyro, featuring fast run-up, low drift rate, 
provides reliable atti 
tude data for control of short range mis 
siles or stabilization of longer range mis- 
siles during early periods of flight. New 
technical bulletin available. Giannini 
Controls. 


CIRCLE NO 


electrical uncage, 


106 ON PAGE 120 





Bimetal Thermometers 


New 16-page general catalog thoroughly 
covers all features of company’s industrial, 
Navy and pocket-type bimetal 
thermometers which offer exceptional 
readability, proved reliability. Available 
ranges, sizes, types, other application data 
included. Weston Instruments/Daystrom 


CIRCLE NO. 407 ON PAGE 120 


laboratory, 


Chromatographic Analyzer 


Featuring trend readout display for 
compatibility with automatic control and 
2 pneumatic recorders—each monitoring 
the concentration of 3 components—new 
chromatograph delivers recordings of as 
many as 6 separate constituents of the 
gas stream. New bulletin available. Fox 
boro. 


CIRCLE NO. 408 ON PAGE 120 


Liquid Density Indicator 


Suitable for the broadest lab use, 
indicator is convenient for temperature 
vs. specific gravity determinations, will 
measure densitv to closer than 0.0005 
grams/milliliter. Principles of operation 
and ranges are described in new bulletin 
Brooks Instrument Co. 


CIRCLE NO. 409 ON PAGE 120 


new 


Control Valve Comparisons 


Informative 8-page booklet compares 
various features of control valve construc 
tion and discusses problems 
facing users and suggests 
solutions. Booklet also deals with shut- 
off, maintenance, body construction dif 
ferences and price comparisons. Conoflow 


CIRCLE NO. 410 ON PAGE 120 


operation; 
control valve 


Chronometers 


chronometers described in 
sheet are precise 
intended as 
recorders, 
operations 


Precision 
new _ illustrated 
time-frequency 
master sources for 
indicators and programmed 
Westrex/Litton Systems. 


CIRCLE NO. 411 ON PAGE 120 


spec 
standards 


power time 


Digital Data Transmission 


New bulletin discusses low-cost tele- 
phone quality digital data transmission 
system for remote display and recording 
of any function that can be indicated by 
a contact closure in a 6-decimal-digital 
electromechanical accumulator. Photos, 
applications and mounting dimen- 
included. Datex. 


NO. 412 ON PAGE 120 


spec Ss, 
sions 


CIRCLE 





Pneumatic Valve Positioner 


_lmprove, compact, top mounted, inte Instrument Calibration 


pneumatic cylinder, springless diaphragm 
or spring and diaphragm actuators. Oper- 
ating on the force-balance principle, it 
has a 2-stage pilot for faster response, 
better positioning. New data sheet avail 
able. Conoflow. CIRCLE NO. 413 


Scintillation Counting 


New 16-page brochure on complete line 
of liquid scintillation counting systems 
contains operating features and complete 
technical data for both room temperature 
and refrigerated systems. Packard Instru- 
ment Co CIRCLE NO. 414 


Temperature Regulators 


How to select and apply direct-operated, 
pilot and air control temperature regula- 
tors for stable, accurate control of process, 
storage and instantaneous heaters, engine 
coolers and refrigeration exchangers is de- 
scribed and diagrammed in new 8-page 
brochure. Spence Engineering Co. NO. 415 





Voltmeters and ammeters, plus wattmeters, 
are quickly calibrated over frequencies 
from 50 to 2400 cps by one operator. 


Torqmeter The Model 1967 Semi-Automatic AC Instrument Calibra- 
New super-sensitive torqmeter reads tion Standard provides, in a single convenient console, a precise 
; : d and rapid means for standardizing and calibrating alternating cur- 
both static and dynamic torques in the rent wattmeters, expanded scale, digital, indicating and recording 
1 to 5.0 gm-cm ranges. New 4-page tech- voltmeters and ammeters. 
nical folder contains specs, operation, Basic accuracy is maintained by an AC reference source 
prices and application data. Power Instru- | consisting of a servo amplifier, thermal transfer circuit and a sen- 
ments. CIRCLE NO. 416 sitive light beam galvanometer all balanced against a +.01% lab- 
Oratory type standard cell. Resistive components are made of 
selected manganin properly heat-treated, aged for six months and 
a adjusted to +.01% of absolute value. The thermoelement is un- 
Proportioning Pumps affected by waveform errors, has flat frequency response and is 
protected against overloads. 





Fully-illustrated 12-page bulletin § de- 
scribes company’s complete line of meter- 
ing pumps for the chemical processing MODEL 1967 CALIBRATION RANGES ne 
industries, including their STROKON- AC VOLTAGE AC CURRENT = SHaH= i= :' 
° . ¢ ; P > | . | MIN. LOAD MAX. LOAD 
TFROL® pump, an adjustable reciprocat- | eesISTANCE RANGE eesistanee 
ing drive mechanism with a hypocloidal 0.000 onms ‘aii | ma | 

_ . ° 0.000 s ‘ a 
gear arrangement. Capacity and selection 000 ohm 30/60 crs—a | § — unt 
4 . * = POWER LINE cies Test 
tables included. Jaeco Pump Co. NO. 417 


VARIABLE FREQUENCY POWER SUPPLY 











Seecectettce 
SESESSESEE 


1,000 ohms . 


Long-Range Light-Source “on 


vA 








New long-range light-source has low = um ; 003 ° 4 We are specialists in the design and 
voltage, high intensity lamp combined 530 ven : 3 manufacture of instrument calibration con- 
transformer for connec- f: “n 8 ae — soles — offering more types than any other 
- source in the world. Accuracy of all units 
is certificated and traceable to primary 
standards maintained by the National 
Bureau of Standards. 


with a suitable 
tion to common 115-volt, 50/60 cycle cir 
cuit. Bulletin contains complete intor- 
mation, including photo and dimension 


drawing. Farmer Electric Products 
CIRCLE NO. 418 Performance is rigidly guaranteed. 
Prices are f.0.b. Boonton, N.J. 
and subject to change without notice. 














Buffers 


New 6-page bulletin describes line of 
sequential access buffers including gen- 
eral purpose, single address and single 
block units for a wide variety of data 
manipulating programs. Includes sections 
on addressing, load-unload format and by local 
rate, synchronization, input and output 


signals and circuit diagrams. DI/AN Con- 
trols CIRCLE NO. 419 CIRCLE {.0. 112 ON PAGE 120 
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600 seconds 
switching of 
H VOLT SIGNALS 


A high speed low level relay for switch- 
ing and sampling in computer, multi- 
plexing, integrating and instrument 
applications. 


® LIFE—1 billion operations 


© SPEED—600 u sec. maximum pull in 
and drop out 


LOW NOISE—2 uv in 100K ohms 
LOW THERMALS—Less than 1 uv 
POSITIONING—Non-critical 
VIBRATION AND SHOCK RE- 
SISTANT 

@ MODELS FOR ALL SWITCHING 
SPEEDS AND CIRCUITS 


wae, [UT T 


BREAK BEFORE NORMAL MAKE 
MAKE 





A PACKAGE FOR EVERY INDUSTRIAL 


OR MILITARY 
| 
wit i! 


APPLICATION 
The dependable technique for instrument 


switching. A complete technical bulletin on 


request. JAMES solicits your engineering 
inquiries on the application of MICRO-SCAN 
in your system. 


S75? 
/ fe | j / 
? | | C50 I2VE5C 


VY 
3 i ome ce), tien mal, fom 
4050 N. Rockwell, Chicago 18, | 
co 7-6333 


CIRCLE NO. 113 ON PAGE 120 


110 = / ISA Journal 


new literature 





Mass Flowmetering 


New bulletin on continuous in-line 
weighing of raw sugar juice by means of 
a rotameter-type mass flowmeter, points 
out problems in juice weighing opera- 
tions; explains how a mass flowmeter 
solves problems through its simplicity, in- 
herent accuracy, immunity to density 
changes. Fischer & Porter. NO. 420 


Wideband D-C Amplifier 


Four-page data sheet describes the op- 
eration and use of a wideband d-c ampli- 
fier for accurate amplification of low level 
signals. Includes block diagram, output 
circuit and specs. Kin Tel/Cohu_ Elec- 
CIRCLE NO. 421 


tronics. 


Circuit Isolation 


Latest series of instruments for data 
acquisition systems features double-level 
isolation in which both chassis and cir- 
cuitry are isolated from each other and 
from ground. New bulletin available. 
Computer Engrg. Associates. NO. 422 


Transducer Power Supplies 


Information on solid-state precision 
power supplies and transducer control 
modules for telemetry, data processing 
and laboratory testing applications is 
available in new 4-page selection guide. 
Video Instruments. CIRCLE NO. 423 


Dynamometer 


Technical bulletin fully illustrates how 
new automatic aircraft wheel and brake 
test dynamometer can program aircraft 
landing speeds; also explains the system’s 
3 control functions. Gilmore Industries. 

CIRCLE NO. 424 


Crossbar Scanners 


New 4-page fully-illustrated technical 
bulletin describes new company series of 
standardized crossbar scanning systems 
and gives complete performance data for 
many conditions of use. James Cunning- 
ham, Son & Co CIRCLE NO. 425 


Phase Angle 
Correction Chart 


Set up for unity and lagging power 
factor loads only, new single-page chart 
shows graphically the combined effect on 
watt-hour meter registration of phase 
angle and ratio error in instrument trans 
formers. Complete chart instructions in- 
cluded. Allis-Chalmers. NO. 426 


‘Waugh 
TURBINE 
FLOW METERS 


for high accuracy 
CONTROLLING 


TOTALIZING 


and 


BLENDING 


Waugh Turbine Flow Meters provide out- 
standing accuracy and reliability in fluid 
processes where blending in precise ratios, 
batch control, or flow rate control is re- 
quired. Turbine flow meters have a 
linear output which simplifies totalizing, 
and maintains full accuracy in pulsating 
flow conditions. Accuracy is /2% of the 
flow rate over flow ranges as high as 
20:1, and even better over narrow ranges. 
Control devices designed for use with 
Waugh Turbine Flow Meters include solid 
state counters, totalizers, controllers, and 
complete digital blending systems to blend 
simultaneously as many as 20 different 
components. 

Waugh Turbine Flow Meters occupy only 
a fraction of the space required for other 
flow meters of comparable accuracy. For 
example, a 4 inch Waugh Turbine Flow 
Meter, having an overall length of 10 
inches, and no larger in diameter than the 
pipe itself, will measure flows from 60 
to 1250 GPM, with an absolute accuracy 
of 2%, and a repeatability of better than 
0.1%. A complete flow control loop 
includes only three elements: a flow 
meter, a controller, and a control valve. 


FOR COMPLETE INFORMATION REQUEST 
WAUGH BULLETIN 114 


Engineering 
Representatives 
in Principal 
Cities 


Engineering Division 


THE FOXBORO COMPANY 
7740 LEMONA AVENUE 
VAN NUYS, CALIFORNIA 


CIRCLE NO. 114 ON PAGE 120 





Electromagnetic Flowmeter 


Highly accurate electromagnetic flow- 
meter featured in 4-page bulletin meas- 
ures variety of fluids and inconsistent 
slurries; responds to fluid velocities only, 
thus providing true volumetric reading; 


sees tanaa. tmtethangestle compo. | TEMPERATURE CONTROLLERS 


justable range, interchangeable compo- 


nents. Hays Corp. ee Td serve yo ur need Best 


Circuit Breakers 





Hydraulic-magnetic circuit breakers for General characteristics: indicating and providing 
electrical/electronic equipment where TY positive control; distinctively simple, convenient, 
fractional ampere a in race na 2m reliable, economical; tubeless; plug-in meter units; 
low currents are required, are ¢ escribec 
me See Saisie Test date thermocouple break protected; guaranteed; demonstrated and 
electrical and trip ratings and _ typical serviced from offices in many cities here and abroad. 
specs included. Westinghouse. NO. 428 


Integrated Data Processing 


Revised with additional data processing 
application, new 6th edition of popular 
reference, “IDP Products in Action”, in- 
cludes 32 pages of systems applications | 
involving the company’s tape-operated MODEL SERIES 
business machines. Full-page illustrations | 
and concisely written explanations aid 
both the layman and specialist. Friden, 
Inc. CIRCLE NO. 429 


for Off-On control 





eas 
Valve Positioner 
Literature is available on powerful | am MODEL 
small-size valve positioner that develops ppare JL 
1200 Ibs of thrust yet weighs only 30 Ibs. | 
: diane aaa : Ae m L SER SERIES 
rhe 16-3/16”-high pneumatic positioning ous JP on 
unit for driving valves, dampers, levers 
or other final control elements produces 
a 40 to 1 thrust-to-weight ratio. Hagan 
Chemicals & Controls. NO. 430 


for Proportioning control; more combines High 
precise where heating-cooling fac- Limit ond Off-on 


tors are more dynamic control 
| 
SE TN a Cr - 
' 








MODEL 


General Instrumentation IG 


Short-form fully-illustrated catalog de- MODEL SERIES 


scribes company’s newly expanded line of JE 
test instruments, miniature magnetic tape provides Program 
: SERIES trol ' 
recorders, data reduction systems and control, applying 
variable reluctance transducers and accel- 
erometers. Borg-Warner Controls. trol actions to con- 
> oN t th tim n 
CIRCLE NO. 431 . eS 
temperature. 


Feces See i ae COT EROS 
| MODEL 





Portable — ideal any of above con 


for laboratories 








Electronic pH Meter 


Portable electronic pH meter for meas 
uring the acidity or alkalinity of a solu- 
tion is featured in new 16-page bulletin. 
Specs, descriptive and operational data, 
and instructions for performing several 
lab experiments are included. Cenco In- 
struments. CIRCLE NO. 432 


Solenoids 5 
i ige eas W La 4 Z ndtruument. 


New 6-page condensed solenoid catalog 
: ; - All controller f hed f CORPORATION 
provides detailed specs on more than 70 controllers can be furnished for 


’ : thermocouples or resistance bulbs | 
different types of linear and rotary sole- | For dete on these or other West insiry- | Gil 
noids and electromagnetic devices. In- | ments and accessories, use your clossified eae er SULTON INOUSTHIES, INC 
cluded are electrical and mechanical char phone directory or write direct. A 


move. JSBsenies 
gives Step- JT 


less control; SERIES 
extremely | gives 3-Position 
precise | control for motor- 
ized valves, 3- 
phase heating, heating-cooling cycles 





acteristics for solenoids ranging from \ 
3%” to 242” in diameter, force stroke rat- | the trend is to WEST > 485A west monrnose avenus. cmicaco 41 
ings, voltage and temperature ranges, cur- | Represented in Canada by Davis Automatic Controls. Ltd 
rent requirements and duty cycle. IMC 


Magnetics. CIRCLE NO. 433 CIRCLE NO. 115 ON PAGE 120 
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TYPICAL PERFORMANCE CURVE OF MODEL "P”” TRANSMITTER 
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LEVEL (IN. OF WATER) 


MEASURED 





TRANSMI 


LOW COST 


PRESSURE anp 
LIQUID LEVEL 


TRANSMITTER 


WITH 


QUALITY 


FEATURES 
FOR 


DEPENDABLE 
OPERATION 








TTED 


AiR AL (PSI) 

The Conoflow Model “P”’ Transmitter is 
a low cost, rugged instrument which 
measures pressure and liquid level and 
transmits a linear 3-15 psi signal to 
standard receiver elements. Incorporates 
many features not found in more ex- 
pensive devices for guaranteed depend- 
able operation. 


Safety—Process liquids and gases cannot back 
up into air lines and damage costly instruments. 
This is assured by the complete separation of 
measuring diaphragm from pneumatic pilot. 


Simple Installation—The Model “P" can be mount- 
ed either horizontally or vertically on open or 
closed vessels. No dip tubes, floats or other 
mechanical devices are required inside the tank. 


Long Life—Only the corrosion-resistant Inconel X 
diaphragm is exposed to the measured ma- 
terial. Preformed diaphragm will not work- 
harden or fatigue; withstands pressures to 500 
psi and temperatures to 450°. 


Versatile—Can be used for practically any 
service; ideal for viscous fluids or materials 
with solids in suspension; also for flowing bulk 
materials such as pigments, flakes, etc. 


Choice of Ranges—Available for measuring 
ranges as low as 0 to 100” of water and pres- 
sures as high as 250 psi. Ranges can be changed 
in the field. 


Specifications—New Bulletin P-36-1 contains complete specifications on the Conoflow 
Model “P” Transmitter. Write for your copy today or ask for a quote. No obligation. 
Conoflow Corporation, 2100 Arch Street, Philadelphia 3, Pa. 


cc-1003 


SUBSIDIARY 


CONOFLOW CORPORATION 


FOREMOST IN FINAL CONTROL ELEMENTS 


XY 


WALWwoRTs 


CIRCLE NO. 116 ON PAGE 120 


112 / ISA Journal 


| 


new literature 





Rotating Components 


Newly revised 60-page technical edition 
details all aspects of servo motors, motor 
generators and synchros. Operating char- 
actersistics for over 250 rotary wound 
components used in servo systems and 
computers, in addition to gearhead data, 
diagrams, equations, charts, graphs, tables 
and photos are included. Kearfott Divi 


sion/General Precision. NO. 434 


Zone Valves 


Highly-detailed bulletin describes new 
series of straight-through-flow motorized 
zone valves for hydronic heating and cool 
ing systems and for steam up to 10 psi 
A. W. Cash Valve Mfg. NO. 435 


Resolver 


New bulletin introduces company re 
solver, Sweep size 23 for 1000-cycle ope: 
ation, designed to mect mil specs. Dimen 
sional line drawings, photo, variation of 
output voltage with frequency curve and 
characteristics 

NO. 436 


comprehensive resolver 


chart included. Vernitron. 


Airborne Pressure Transducer 


Miniature airborne pressure transducer 
senses fluid and gas pressures from 0-250 
to 0-2000 psia or psig over wide tempera 
ture ranges. New bulletin contains com 
plete descriptive data and specs. Taber 


Instrument Co CIRCLE NO. 437 


Indicators 


New bulletin and 6 data sheets com 
pletely cover design, operation, applica 
tion and specs of company’s pressure and 
differential-pressure indicators. Specs in 
clude size, weight, construction materials, 
differential pressure indicating range and 
pressure and temperature 


CIRCLE NO. 438 


rated system 


Pall Corp 


Program Controller 


Featuring built-in memory unit, re 
placeable memory drums, multi-program 
capability, plug-in connections and panel 
board mounting, new program controller 
provides the automatic switching circuitry 
any automated system. New 
NO. 439 


necessary in 
bulletin available. Tenor Co. 


Gages 


Comprehensive data for specification of 
pressure, vacuum and compound gages is 
contained in new 64-page catalog. Draw- 
ings and illustrations supplement spec 
tables to enable correct selection of gages 
power instrumentation 

CIRCLE NO. 440 


for process 01 


Kunkle Valve Co 





Control Valve Noise 


Solutions to the problem of control 
valve noise which damages equipment and 
annoys personnel are presented in illus- 
trated 8-page technical manual. Observa- 
tions are drawn from actual high pres- 
sure reduction applications involving wa- 
ter, natural gas and steam. Fisher Gov- 
ernor Co, CIRCLE NO. 441 


Pressure Transducer 


New strain gage pressure transduce1 
introduced in new data sheet has a com- 
bined linearity and hysteresis less than 
+0.25% or less than +0.10% by selection. 
Features include thermal stability, com- 
pact configuration, shock and vibration 
ruggedness. Bourns CIRCLE NO. 442 


Standards Laboratory 


A review of the company’s authorized 
instrument repair and calibration facility, 
presented in fully-illustrated 16-page cata 
log, explains the whys of calibration, an 
integrated calibration system, NBS certifi 
cations and field instrumentation. Cook 
Electric. CIRCLE NO. 443 


Electron Beam Gun 


New data sheet describes electron beam 
source gun which provides optimum mo 
bility and positioning characteristics. De- 
signed for 10,000 to 17,500 volt and up to 
‘2 amp operation, it is suited to rugged 
electron beam welding or delicate thin 
film deposition applications. Scientific 
Engineering Labs. CIRCLE NO. 444 


Magnetic Starter 


Complete horsepower ratings, dimen 
sions and electro-magnet data are con 
tained in 4-page bulletin describing com- 
pact, 1/3 smaller size 3 magnetic starter. 
\lso contains information on field modi 
fication kits, and simple coversion to unit 
with pushbutton or selector switch, third 
overload relay, pilot light or auxiliary 
contacts. Furnas Electric Co. NO. 445 


Vacuums 


Vacuum gaging techniques most gen 
erally used, plus data on new metal bell 
jar high vacuum systems and new fila 
ment alignment jig, are featured in com 
pany publication. Also included is a table 
of vapor pressure data and melting and 
boiling points for the most common ele- 
ments. Scientific Engrg. Labs. NO. 446 


Power Supply 


New high-precision all transistorized 
power supply providing .001% 8-hr sta- 
bility and better than .0001% regulation, 
has temperature stability between 0 and 
50°C, better than 10 ppm/°C. Four-page 
bulletin includes illustrations and curves 
of operating characteristics. Princeton Ap 
plied Research. CIRCLE NO. 447 


gaging solves many 
processing problems 


OBTAIN CONTINUOUS, CLOSE LIMIT CONTROL OF: 

@ Specific gravity and density of m Dry solids flow (continuous 
liquids weighing) 

w Percent solids or moisture of = Thickness or weight of moving 
slurries webs of sheet materials 


Level or interface position of 
liquids, solids, si!urries 








eect at 
SUPPRESSION i=) CONTROWLER 


Onmant 
MEASURING CELL 


Typical Ohmart Density Control 
System where control of liquid 
density is by actuation of a valve 
No part of the gage contacts the 
process material 











EXCLUSIVE OHMART ADVANTAGES: Ohmart gages have a precision 
and repeatability of + 2% of full scale or better, with ranges as 
narrow as 0.025 s.g.u (4°Be., 5°Tw., 10°API, 5% solids) available. 
Ohmart systems operate with high signal-to-noise ratio; are unique in 
their stability and simplicity. Measuring cell has infinite life. Low- 
drift circuit requires only 5-minute semi-monthly standardization 
check. Rugged gage construction withstands severe atmospheric and 
mechanical conditions. Installation and maintenance costs are low 
Look to Ohmart to improve your process control. Performance to 
specification is guaranteed! Write for literature. 


—World Leader in Process Control through Nuclear Energy 


THE OHMART CORPORATION 
4244 Allendorf Dr., Cincinnati 9, 0. 


Engineering representatives in principal areas 
CIRCLE NO. 117 ON PAGE 120 
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HASTINGS 


(Thermopile) 


MASS 
at OYA 


measures flow of air, and 
gases electrically 


FEATURES 


* high sensitivity—rapid response 
calibration is a function of mass flow 
extreme sensitivity to low flows 
no moving pnrts——easy operation 
usable from —300°F to +300°F 
undamaged by overload flow or pressure 
rugged and reliable 
The Hastings Mass Flowmeter con- 
sists of an indicator with power sup- 
ply and a remotely located flow tube 
which can be installed directly in the 
line wherever desired. The flow tube 
incorporates the Hastings patented 
heated thermopile which is compen- 
sated for temperature and rate of 
change of temperature. 

The Thermopile senses mass flow 
through the tube and produces an 
electrical output proportional to the 
mass flow which is indicated on the 
readout device. All flow tubes are 
identical and may be interchanged 
without recalibration of indicator. 

The Hastings Mass Flowmeter is 
available for measurement in 


m™ RANGES 

= 

ae 1) 0-300 Std. cc/min. 
100-1000 Std. cc/min. 
300-3000 Std. cc/min. 
1000-10,000 Std. cc/min. 
3000-30,000 Std. cc/min. 


SM-29 Series 


For more detailed information send for 
specification sheet 501. For information 
on Hasiings complete line of Vacuum 
instruments send for catalog no. 300. 


HASTINGS-RAYDIST, Inc. 


Hampton, Virginia PArk 3-653] 
CIRCLE NO. 118 ON PAGE 120 
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new literature 





Digital Instrumentation 

Four-page illustrated digest describes 
company’s current line of meters, time 
interval meters, timers, scanners, pre-set 
counter/controllers, speed printer, remote 
in-line, system components, self-ranging 
digital voltmeter, digital volt-ohmmeter 
and digital frequency meters ranging up 
to 23,000 Mc. Berkeley Division/ Beckman 
Instruments. CIRCLE NO. 448 


Recorders and Controllers 

New 12-page illustrated bulletin § de- 
scribes complete line of single and multi 
pen null balance recorders, recorder-con 
trollers, multi-point recorders and multi 
purpose indicators. Descriptions of typi 
cal measurements, dimensions, specs in 
cluded. G.E. NO. 449 


Shift Registers 

Four-page brochure on complete line of 
standard magnetic shift registers will ac 
quaint the design engineer with the com 
pany’s full frequency range of magnetic 
storage elements for advanced compute 
and data processing systems applications 
EPSCO NO. 450 


Digital Counters 

Versatile new line of 108 high-speed 
low torque, direct-drive mechanical count 
ers for digital readout applications is de 
scribed and illustrated in 8-page bulletin. 
Specs, photos, dimensional drawings in- 
cluded. Veeder-Root Inc. NO. 451 


MUIRHEAD SYNCHROS 


bearings 


and 


orifices 


in sizes under 4’ 0.D. 


JEWEL 
BEARINGS 


and TUNGSTEN 
CARBIDE BEARINGS 


We specialize in instrument 
bearing design problems and 
production of pilot lots in our 
own plant in the U.S.A. We 
also offer top quality Swiss 
imports at low production 
prices. 


JOHNA WORLEY JEWEL <“°- 


NORTH FALMOUTH 
MASSACHUSETTS 
The First American 
Jewel Bearing Manufacturer 
Established 1900 


CIRCLE NO. 119 ON PAGE 120 


a 


I 


& SERVOMOTORS 


Readily available from a range of 
more than 100 types—synchros 

in sizes from 08 to 23, and 

motors from 08 to 18, including 
types that meet the exacting 
requirements of United States, 
British and N.A.T.O. 

Military specifications. 


Ask for your copy of th latest 


Synchro Broadsheet. Data sheets and prices 


for specific types on application. 


MUIRHEAD 


PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD INSTRUMENTS INC., 441 Lexington Ave., New York 17, N.Y. U.S.A. 


Telephone: Murray Hill 2-8131 


MUIRHEAD INSTRUMENTS LIMITED, Stratford, Ontario, Canada. Telephone: 271-3880 


MUIRHEAD & CO., LIMITED, Beckenham, Kent, England. Telephone: Beckenham 4888 


CIRCLE NO. 120 ON PAGE 120 





classified 
advertising 


POSITIONS WANTED: 90c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count. 

POSITIONS OPEN, etc.: $2.00 per line. 
minimum three lines. Box number 
counts as one line. 

50 characters and spaces per line. 
DISPLAY AD (up to 446”): $18.00 per col- 
umn inch. Minimum 1 column inch. 
Other size ads—standard ad rates apply. 
Copy must reach the ISA Journal, Penn-Sheraton 
Hotel, 530 William Penn Place, Pittsburgh 19, 
Pa., not later than 10th of month preceding date 

of publication. 








POSITIONS OPEN 





SALES ENGINEERS. Industrial sales experience, 
fluid mechanics background. Chemical feeders, 
proportioning pumps & metering equipment. These 
are responsible positions in assigned areas, vari- 
ous U.S. locations, involving technical sales and 
promotion with key accounts. Salary, expenses, 
company car. Submit resume indicating salary 
requirements. Write Box 2187, c/o ISA Journal. 





| POSITIONS WANTED 





ELECTRICAL ENGINEER, age 24, Graduate of Tai- 
wan University Formosa. Almost 4 years experi- 
ence in Oil Refining Electronic and Electrical In- 
struments. Would accept any position sufficiently 
remunerative enough to granting of US visa either 
termporary or permanent that would provide oppor- 
tunity toward further studies. Write Box 2189, 
c/o ISA Journal. 


DO YOU PLAN TO BUILD — MODERNIZE — AUTO- 
MATE. Looking for a graduate engineer? Active 
ISA senior member now employed as instrument 
Engineering Supervisor in the Pulp & Paper indus- 
try, desires to relocate with an organization which 
could use experience in — control systems eng., 
tech. adm., applications, installations, operations 
manual prep & operator training, start-up, main- 
tenance — from Recovery thru Continuous Furnish. 
Write Box 2188, c/o ISA Journal. 





DISTRIBUTORSHIP WANTED | 





DISTRIBUTORSHIP WANTED. Technical sales repre- 
sentation and maintenance facilities available for 
distribution of electronic instruments and related 
equipment in Gulf Coast Area. Servotronic Instru- 
ments, Inc., 7650 Park Place Bivd., Houston, Texas. 





GAS 
CHROMATOGRAPHY 
EXPERT 


For research and development of gas 
chromatographic instruments for lab- 
oratory and process applications. Broad 
knowledge of apparatus design and 
electronics essential. Have thorough 
academic training and experience in 
physical and analytical chemistry. Send 
resume and —a, requirements to 
Podbielniak, Inc., Division of Dresser 
Industries, Inc., 341 E. Ohio St., Chi- 





cago 11, Illinois. 








new literature 





Burner Light-Off Systems 


Four-page bulletin discusses new burner 
light-off system and explains safe opera- 
tion of multi-burner boilers by auto- 
matic subloop control. Included are a 
timing cycle for typical gas burner auto 
matic light-off sequence and a simplified 
block diagram for burner control operat 
ing sequence of burner light-off systems. 
Bailey Meter Co. CIRCLE NO. 452 


Microwave Instrumentation 


Designed as an education aid for micro 
wave engineers, special 32-page catalog 
deals only with generation, transmission 
and measurement of mircowave phenom 
ena. Included are photos of typical equip 
ment setups for basic microwave measure 
ments. Hewlett-Packard. NO. 453 


Micromanometer 


Portable transistorized micromanometer 
for industry, research and test labs and 
studies, provides differ 

measurement down to 


meteorological 
ential pressure 
0.004” water gage full scale deflection 
with 3% accuracy. New bulletin § avail- 
able. Gelman Instrument Co. NO. 454 


Motor Testing 


New technique for measuring and re 
cording torque and current speed charac 
teristics of electric motors is useful in 
testing single and polyphase induction 
motors while the motor is on the produc 
tion line. New application note available 
F. L. Moseley Co. CIRCLE NO. 455 


Liquid Density Gages 

New process systems provide continuous 
measurement and control of solution and 
slurry densities directly in process pipe 
without contacting the material and with 
out moving parts. New bulletin contains 
diagrams, typical control 
loops for many processes, sensitivity 
curves. Nuclear-Chicago Corp. NO. 456 


cross section 


Annunciators 


New line of miniaturized annunciators 
covered in 8 page bulletin have 5% x 1%” 
indication areas so that up to 90 units 
can be installed in | sq ft area. Intended 
primarily for applications requiring close 
monitoring where each alarm must be 
acknowledged separately. Radiation Tech 


nology. CIRCLE NO. 457 


Scientific ‘“‘Long Johns”’ 


Data sheet describes a standard suit of 
long underwear specially adapted with 
interchangeable thermistor probes which 
give environmental physiologists and 
other researchers concerned with skin 
temperatures, the reliable mean surface 
temperature data for the body. Yellow 
Springs Instrument Co. NO. 458 
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CONFERENCE CALENDAR 





DECEMBER 1961 


December 12-14—Eastern Joint Computer 
Conference, Sheraton-Park Hotel, 
Washington, D. C. Sponsors: IRE, 
fen On es ance: ruce Oldfield, 

orp., ‘ t e 
a aa? ontgomery, Fock 


December 26-31—128th Annual National 
Meeting of American Association for 
the Adv ement of Sci Denver 
Hilton, Brown Palace, Cosmopolitan 
and Shirley Savoy Hotels, Denver, 
Colo. Contact: Dr R. L. Taylor, AAAS 
1515 Massachusetts Ave., N.W., Wash- 
ington 5, D.C. 





JANUARY 1962 


January 9-11—8th National Symposium on 
Reliability & Quality Control, Statler 
Hilton Hotel, Washington, D.C. Spon- 
sors: IRE, AIEE, ASQC and EIA. Con- 
tact: E. F. Jahr, IBM Corp., Dept. 351, 
Owego, N.Y. 


January 15-17 — Symposium on Optical 
Character Recognition, Dept. of In- 
terior, Washington, D.C. Sponsors: 
Office of Naval Research and NBS 
Contact. Miss Josephine Leno. Code 
430A, ONR, Washington 25, D.C. 


January 22-26—Annual Meeting of Ameri- 
can Meteorological Society, New York 
City. Contact: Prof. Jerome Spar, 
Meteorolo and Oceanography Dept., 
New Yor University, University 
Heights, N.Y. 53, N.Y. ; 


*xJanuary 25-27—7th Annual ISA Twin 
City Section Symposium & Instrument 
Exhibit, St. Paul Hotel, St. Paul, 
Minn. Contact: Harold Rose, Minne- 
sota Mining & Manufacturing Co., 400 
McKnight Rd., St. Paul, Minn 


January 29-February 2—AIEE Winter Gen- 
er Meeting & 1962 Electrical Engi- 
neering Exposition, New York Coli- 
seum. Contact: Nelson Hibshman, c/o 
Reber-Friel Co., 117 S. 17th St., Phil- 
adelphia 3, Pa. 


xJanuary 29-February 2—Measurement 
Engineering Short Course & Commer- 
cial Equipment Exhibit, Arizona State 
Univ., Tempe, Ariz. Course sponsors: 
Stein Engrg. Services and Ariz. State 
Univ. Exhibit sponsor: ISA Central 
Ariz. Section. Contact: Prof. P. K 
Stein, Engrg. Center, Arizona State 
University, Tempe, Arizona no later 
than Jan. 19, 1962 


January 31-February 2—4th Gas Chroma- 
tography Course, University of Cali- 
fornia at Los Angeles. Sponsors: 
Chem. Dept., Physical Sciences and 
Engineering Extensions of UCLA 
Contact: H. L. Tallman, Physical Sci- 
ences Extension, Room 6532 Engineer- 
ae pane. UCLA, Los Angeles 24, 

alif. 


FEBRUARY 1962 


February 6-7—Symposium on Redundancy 
Techniques for Computing Systems, 
Dept. of Interior, Washington, D.C 
Sponsor: Office of Naval Research. 
Contact: Miss Josephine Leno, Code 
430A, ONR, Washington 25, D.C 


February 7-9—National Winter Conven- 
tion on Military Electronics, Ambas- 
sador Hotel, Los Angeles, Calif. Spon- 
sor: IRE. Contact: M. E. Brady, Space 
Technology Labs., Box 95001, Los An- 
geles 45, Calif 


*Denotes ISA Sponsored or Participating Meeting 


*February 12-16—Short Course in Auto- 
mation, Computers & Instrumentation, 
Georgia Inst. of Tech., Atlanta, Ga. 
Sponsors: Ga. Tech and ISA Atlanta 
Section. Contact: Director, Short 
Courses & Conference, Ga. Inst. of 
Technology, Atlanta 13, Ga., no later 
than February 15, 1962 


February 14-16—International Solid State 
Circuits Conference, Sheraton Hotel 
& University of Pennsylvania, Phila- 
delphia, Pa. Sponsors: IRE, AIEE, 
Univ. of Pa. Contact: R. B. Adler, 
Rm. C-237, M.1.T. Lincoln Lab., Lex- 
ington, Mass. 


February 19-24— Graduate Winter Insti- 
tute on Optimum & Adaptive Control 
System Theory, University of Florida, 
Gainesville, Fla. Sponsor: Univ. of 
Fla. Contact: W. R. D. Nickelson, Rm. 
309, College of Engineering, Univ. of 
Fla., Gainesville, Fla 


MARCH 1962 


March 1-3—8th Scintillation & Semicon- 
ductor Counter Symposium, Shoreham 
Hotel, Washington. D.C. Sponsors: 
IRE, AIEE, AEC, NBS. Contact: Dr 
G. A. Morton, RCA Labs, Princeton, 
New Jersey 


*March 5-6—Phila. ISA Section Symposi- 
um on Advancements in Application 
of Fundamental Industrial Measuring 
Techniques, Philadelphia, Pa. Con- 
tact: J. L. Serrill, Jr.. Leeds & North- 
7. 4901 Stenton Ave., Philadelphia 

, Pa 


March 10-13—International Watchmakers 
Mechanical Instrumentation Con- 
gress & Exposition, Hotel Commodore, 
New York, N.Y. Sponsor: American 
Watchmakers Institute. Contact: Carl 
Sedan, Exec. Director, AWI, 18465 
somes Couzens Highway, Detroit 35, 
ich. 


*March 14-16—12th National ISA Confer- 
ence on Instrumentation for the Iron 
& Steel Industry, Hotel Roosevelt, 
Pittsburgh, Pa. ponsor: ISA Pitts- 
burgh Section. Contact: H. M. Gravatt, 
Allegheny Ludlum Steel Corp., Re- 
search Laboratory, Brackenridge, Pa. 


March 26-29—IRE International Conven- 
tion, Coliseum and Waldorf Astoria 
Hotel, New York City. Contact: Dr 
D. B. Sinclair, 1 East 79th St.. New 
York 21, N.Y. 


APRIL 1962 


*xApril 3—l4th Annual New Jersey ISA 
Section Instrumentation Symposium, 
Hotel Essex House, Newark, New Jer- 
sey. Contact: R. E. Hyer, 2 Somerset, 
Chatham, N.J 


x April 9-10—4th National ISA Chemical & 
Petroleum Instrumentation Symposi- 
um, Wilmington, Del. Sponsor: ISA 
Wilmington Section. Contact: Carl W. 
Sanders, E. I. duPont de Nemours & 
Co., Engrg. Dept., Newark, Delaware. 


April 11-13—1962 Southwestern IRE Con- 
ference (SWIRECO), Houston, Tex. 
Contact: Prof. Martin Graham, Rice 
Univ. Computer Project, Houston 1, 
Tex 


April 11-13—Institute of Environmental 
Sciences Annual Technical Meeting 
and Equipment Exhibit, Sheraton 
Towers Hotel, Chicago, Ill. Contact: 
H. F. Sander, P.O. Box 191, Mt. Pros- 
pect, Illinois. 


April 16-18—2nd International Flight Test 
Instrumentation Symposium, College 
of Aeronautics (England). Contact: M. 
A. Perry, Dept. of Flight, College of 
Aeronautics, Cranfield, Bletchley, 
Bucks., England. 


x April 24-27—ISA District III Southeast- 
ern Conference & Exhibit, Robert 
Meyer and George Washington Hotels, 
Jacksonville, Fla. Sponsor: ISA_Jack- 
sonville Section. Contact: Charles 
a. P. O. Box 565, Washington, 

a. 


wx April 24-27—3rd National ISA —_- & 
Paper Instrumentation Symposium. 
Jacksonville, Fla. (Held in conjunction 
with ISA Southeastern Conference & 
Exhibit.) Contact: Edgar Andrews, 
Container Corp. of America, Fernan- 
dina Beach, Fla. 


* April 30-May 2—8th National ISA Analy- 
sis Instrumentation Division Sym: 
sium, Daniel Boone Hotel, Charles- 
ton, W. Va. Contact: M. D. Weiss. 
Naugatuck Chemical Div., U.S. Rubber 
Corp., Naugatuck, Conn 


MAY 1962 


May 1-3—Spring Joint Computer Confer- 
ence, Fairmont Hotel, San Francisco, 
Calif. Sponsors: IRE, AIEE, ACM 
Contact: R. I. Tanaka, Lockheed Mis- 
sile & Space Div., Dept. 58-51, Palo 
Alto, Calif. 


*May 6-9—5th National ISA Power Instru- 
mentation .-"— Hotel Texas. 
Fort Worth, Tex. Sponsor: ISA North 
Texas Section. Contact: C. W. Macune, 
3448 Wharton Drive, Fort Worth, Tex- 
as. 


*May 21-23—8th Nationa] ISA Aero-Space 
Instrumentation Symposium, Marriott 
Motor Hotel, Washington, D. C. Con- 
tact: Cyrus Creveling, Goddard Space 
Flight Center, Greenbelt, Md. 


*xMay 23-25—llth National Telemetering 
Conference, Sheraton-Park Hotel, 
Wasningeee. D.C. Sponsors: ISA, ARS 
IAS, A , IRE. Contact Hugh Pruss, 
Telemetering Corp. of America. 8345 
Hayvenhurst Ave., Sepulveda, Calif 


JUNE 1962 


*xJune 27-29—3rd Joint Automatic Controi 
Conference, New York University 
New York City. Sponsors: ISA, AIChE. 
AIEE, ASME, IRE. Contact: Prof. J. H 
Milsum, Dept. of Electrical Engineer- 
ing, McGill University, Montreal, Que- 
bec, Canada. 


OCTOBER 1962 


x October 15-18—17th Annual ISA Instru- 
ment-Automation Conference & Ex- 
hibit and ISA’s 17th Annual Meeting. 
New York Coliseum, New York City. 
Contact: ISA Meetings Manager, Penn 
Sheraton Hotel, 530 Wm. enn P1., 
Pittsburgh 19, Pa. 


x October 29-31—15th Conference on Elec- 
trical Techniques in Medicine & Biol- 
ogy. Edgewater Beach Hotel, Chicago, 
Ill. Sponsors: ISA, AIEE, IRE. Contact: 
Dr. R. L. Bowman, National Heart 
Institute, National Institutes of Health. 
Bethesda 14, Md. 











Contributed papers to all the above listed meetings are welcome. Submit qualifying abstracts to the contact 
individual no later than four months prior to the scheduled meeting. 
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INDEX to ISA JOURNAL 
VOLUME 8, 1961 


This is a quick-reference index to all the technical articles and the 
major Society events and reports which were published in Volume 8 
during 1961. The index is in three parts for your convenience: Part 1. 
Monthly Contents (below); Part 2. Authors’ Alphabetical Listing (right); 
and Part 3. Subject Index (opposite page). Page number following the 
title, author, or subject is the first page of the article. 


INDEX TO TECHNICAL ARTICLES BY MONTH 


Title Page 


January 1961 


465 Years of Reading 

Studying the Economics of Process Computer 
Control 

A Viscosity Compensated Flowmeter 

Electrochemical Analysis in Process Contro! 

How to Get Trouble-Free pH 

Pingers and Thumpers Advance Deep-Sea 
Exploration 

Program—ISA Winter Conference ‘Exhibit 
Saint Louis, January 17-19 

1961 Technical Papers, Classified Index 
Instrument Society of America 


February 1961 


Radical Change in Concept 

A SPECIAL REPORT ON MEASUREMENT 
STANDARDS 

The Measurement Gap 

Why Are Better Standards Needed 

Measurement Standards in Science and 
Industry 

NBS—Source of American Standards 

Traceability—-The Instrument Pedigree 

Evaluating Measurement Standards 

Recommended Environments for Standards 
Labs 

Refining Measurements by Capacitance 
Techniques 

Education for Metrology 

The Role of ISA in Measurement Standards 

Bibliography on Measurement Standards 

How to Calibrate Level Controllers 


March 1961 


Bounce the Ounce 
Instrumentation for First Man-Made Quartz 
Dynamic Analysis of Jacketed Kettles 
Inspecting Pipe Welds with Ultrasonics 
Better Measurements through User Feedback 
Applying the Strain-Gage Torque Transducer 
Prequency Calibration via Telephone 

ISA St. Louis Show Report, January 17-19 


April 1961 


Economic Illiteracy 

Hot Gas Pneumatics: New Field in Control 

Pitting the Annunciator to the Task 

Experimenting with a Servo Simulator 

Digitizing Flight-Test Data Readout 

Designing a Simple Game Computer 

Automatic Call-In System for Measurement 
Standards 

Diode-Matrix Logical Control 

Dynamic Analysis of Jacketed Kettles 

ISA Honors and Awards 


May 1961 


The Magic Bond 
Designing Portability into a Flow Standard 
Justifying Digital Computers for Large 
Power Consumers 
Can the Strain Gage Supplant the Slidewire? 
Steel-Like Valves at Near-Iron Prices 
Accurate Volume Measurement of Large Tanks 
College Summer Courses on Instrumentation 
Report, Temperature Symposium, Columbus, 
March 27-31 
Program, Toronto ISA Summer Conference 
Exhibit, June 5-8 


June 1961 


Instruments for Research 

High-Capacity Force Standards 

Comparing Gas-Flow Formulas for Control 
Valve Sizing 

High-Frequency Evaluating of Multiple 
Components 

Electronic Memory Controls Blending 

Putting Control Theory into Practice 

An Ultrasonic Detector for Gas 
Chromatography 

Accurate Recording of Fast-Changing 
Temperatures 

Keeping the ‘“Proof’’ in Explosion-Proof 

Report, Instrumental Methods of Analysis 
Symposium, Houston, April 17-19 


July 1961 


Space Data for Peace 

Intrinsically-Safe Electronic Instrumentation 

Applying Phase-Plane Techniques to a 
Nonlinear System 

Machines Speed Servo Teaching 

A Portable Photometer and Particle Size 
Analyzer 

Report on Aero/Space Symposium, Dallas, 
April 30-May 

Computer Simulation of Reactor Control 

Report on Pulp and Paper Instrumentation 
Symp., Green Bay, Wisconsin, May 10.12 

Report on ISA Power Instrumentation 
Symposium, Chicago, May 8-10 


August 1961 


Crisis in Communication 

Introducing Oceanography 

Scheduling and Controlling a Standards 
Laboratory 

A Pilot Plant for Evaluating Analyzers 

Optimizing Chemical Processes by Ridge 
Analysis 

Remote Binary Control of Multiple Motors 

End-Point Programming of Batch Processes 

Program, ISA 16th Annual Conference 
Exhibit, Los Angeles, Sept. 11-15 


September 1961 


The Tired Runner 37 
A Pneumatic Computer for Process Control 38 
Formulating Aero/Space Transducer Standards 44 
Report, 1961 Joint Automatic Control 

Conference, Boulder, June 28-30 48 
What's Doing in Computer Control? 49 
Identifying Oscillographic Traces 

the Easy Way! 53 
Applying Remote-Handling Techniques for 

Marine Science 58 
1961 ISA Honors & Awards 64 
Report on Medical/Electronics Conference 

New York, July 16-21 


October 1961 


Are You a Dynamic Engineer? 

Exploring Subsurface Waves with 
Neutrally Buoyant Floats 

Extending Analytical Methods with Process 
Computers 

Data Automation Ups Natural Gas Handling 
Efficiency 

How to Spot Successful Sales Engineers 

Experimenting with Basic Servomechanisms 

A Pneumatic Computer for Process Control 

Annual Report of the President 


November 1961 


Pressure-Test Cart Speeds In-Place 
Calibration 

A New Role for Technicians 

Putting Pressure on Electronic Circuit 
Components 

The Transponder—New Link in Data 
Digitizing 

Programming Real-Time Process-Control 
Computers 

How to Get Dependable Accurate Service 
from Controlled-Volume Pumps 

Applying Dead-Time Compensation for 
Linear Predictor Process Control 

More Electric Power at Less Cost 

A Compact Navigation Computer 

Report on Joint Nuclear Symposium, 
Oak Ridge, Sept. 6-8 

Digital Techniques Dominate ‘61 ISA Show 

The Twenty Top-Products at the ISA Show 

Why Should ISA Sections Get into Instrument 
Education? 


December 1961 


Conducting Underwater Surveys with a Multi 

Purpose Instrument 46 
Selecting Proper Flue-Gas Probes 42 
The Most Advanced Standards Lab in 

the World 30 
Computer Controls End-Point Temperature 

in Oxygen Steelmaking 38 
Now! A High-Performance Electric Valve 

Actuator 35 
Presenting Precipitation Data Digitally 51 


December 


AUTHORS 


Authors Page 


G Dec 
Feb 
May 
Feb 
Oo Feb 
Nov 
July 


Alexiou, Arthur 
Astin, Dr lien V 
Aunspach, Dale 

Axman, Bert 
Beckman, Dr. A 
Bertolet, B. S 
Beutler, Frederick J 
Bird, Alvin H July 
Boeskool, I. L Dec 
Bowen, Ralph P May 
Brand, Warren H Apr 
Buchanan, Chester L Nov 
Carleton, R. J June 
Chapin, Donald W Sept. 38, Oct 
Christie, C. J June 
Clark, Dr. John W Sept 
Collins, Robert H. III July 
Covey, Charles W Jan. 49, Feb. 37, Mr 
Apr. 39, May 39, June 37, July 41, Aug 
Sept. 37, Oct. 33, Nov. 37, Dec 


Crandall, Willard A Aug 
Cutkosky, Robert D Feb 
Dalis, Mandell Apr 
Dick, R. H Jan 
Dixon, Wm. S Dec 
Donegan, Arthur J Nov 
Douce, John I Ph.D Apr 
Edgerton, Dr. H. E Jan 
Flato, Matthew Nov 
Florant, L. E Mr 
Freilich, Arthur Sept 
Gilbert, Edward O July 
Gilchrist, Franklin W., Ph.D Oct 
Glennan, Dr. T. Keith Feb 
Goldstein, D. J Jar 
Green, Robert M Oct 
Gushurst, Robin S Apr 
Hackey, Leon E Mr 
Hall, Charles R Aug 
Hall, George A.. Jr Feb. 42, 67, Mr 
June 49, July 51, Oct 
Harris, Forest K Feb 
Harvey-Smith, D Jan 
Hayward, G Jan 
Head, Forrest E Aug 
Hersey, Dr. J. B Jan 
Hickes, Willis F July 
Hoerl, Arthur E Aug 
Holmes, William R Apr 
Horton, Wallace L Dec 
Jeffries, Robert J June 
Kayan, Carl F Mr 
Kinzel, Dr. August B Feb 
Kisselstein, C. F June 
Kushnick, Wm. J 1 May 
Lambert, T. H Oct 
Lee, Mortimer Sept 
Leedham, Clive D June 
Leonchick, W Aug 
Linebrink, Orval L 
Lockery, H. E 
Lupfer, Dale E 
Lynch, F. R 
Mandt, R. D 
Manis, Theodore 
Mayer, F. X 
Mech, J 
Medvedeff, Andre 5 
Nalle, David H 
Noble, Frank W 
Norton, Harry N 
Oglesby, M. W 
Pembleton, J. D 
Pigott, R. J. S 
Pleasance, C. I May 
Pochapsky, T. E Oct 
Raymond, 8S. O Jan 
Rice, Preston C July 
Richardson, S. C Feb 
Rivard, J. G Apr 
Robichau, J. O Nov 
Rock, George I Mr. 48, Apr 
Russell, Dr. Howard W Feb 
Sheen, Robert T May 
Settelmaier, Robert G Nov 
Simcic, Nicholas Dec 
Slater, Lloyd Mr. 55, Aug. 92, Sept 
Slatosky, Wm. J Dec 
Smith, Walter M Mr 
Snodgrass, James M Aug 
Spencer, E. H July 
Sprague, Philip A Jan. 111, Mr 
72, Aug. 142, Sept 
Jan 
Nov 
July 
May 
Dec 
73, July 73, Oct 
June 
Apr 
July 
Apr 
Feb 


Sproston, R. G 
Stanke, Wm. A 

Thomas, Albert 

Thomas, R. J 

Thompson, N. K 

Tripp, Ralph Jan. 111, Mr 
Turnquist, Ralph O 

Valstar, Jake E 

Volbrecht, J. T 

von Bose, Robert J 
Waterman, Dr. Alan T 
Webb, Ralph D June 
Weiss, Marvin D Jan 
White, Lee Mr. 48, Apr 
Wildhack, William A Feb 
Williams, Dr. Theodore J Jan 
Wilson, Hugh 5S Nov 
Wilson, Robert D May 
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Actuator, Electric Valve Dec 
Aero-Space Transducer Standards Sept 
Air-Pollution Measurement July 
Air-Pollution Symposium Program May 
Alarm Annunciators Apr 
Amperometric Analysis Jan 
Analog Computer, Pneumatic Sept. 38, Oct 
Analog Computers July 
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Analysis, Plue Gas Dec 
Analysis Instrumentation June 
Analyzers and Computers Oct 
Analyzers, Evaluation of Aug 
Annunciator Selection Apr 
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Automation, Electric Power Nov 
Automation, Gas Dispatching Oct 
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Bibliography, Measurement Standards Feb 
Binary Control of Motors Aug 
Blending Control, Flow June 
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Calibration, Force Standards June 
Calibration, Frequency Mr 
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Calibration, Measurement Standards Aug 
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Capacity Techniques, Standards Feb 
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Control-Valve Sizing Formulas June 
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Dead-Time Compensation Nov 
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Digitizing Data Readout ..: Apr 
Diode Circuits ; Apr 
Diode Matrix, Logical ; Apr 
Dynamic’ Analysis Jacketed 


Kettles Mr. 48, Apr 


Measurement Standards Feb 
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Economics 
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Electronic Component Testing June 
Electronic Control, Temperature Mr 
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Feedback Control Experiment 
Feedback Control Teaching 
FIER Feedback ..Mr. 55, Aug. 92, 
Flight-Test Data Readout 
Floats, Undersea 

Flow Measurement Standards 
Flow-Ratio Control . 
Flow, Viscosity Compensated 
Flue-Gas Probe Selection 
Force Standards 

Frequency Calibration 
Frequency-Response Testing 


Game Computer 

Gas Chromatograph Ultrasonic 
Detector 

Gas Dispatching Instrumentation 

Gas-Flow, Valve Sizing 


Hot-Gas Pneumatics 
How to Select Sales Engineers 


Industrial Electronics Symposium 
Program . . Aug 
Intrinsic Safety, Electronics July 
ISA Conference and Symposia 
Listing Complete Jan 
ISA Executive Board Nominees July 
ISA Fellows ‘ Sept 
ISA Financial Report, 1960 Apr 
ISA Honors & Awards Apr. 69, Sept 
ISA Measurements Standards Div Feb 
ISA National Conference/Exhibit Programs 
Reports 
St. Louis Winter Conference; Jan. 78. Mr 
Toronto Summer Conference; May 64, Aug 
Los Angeles Fall Conference; Aug. 103, Nov 
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Telemetering Apr. 26, Aug 
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Linear:Predictor Control Nov. 
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Maintenance, Explosion-Proof Inst June 
Maintenance, Level Control Feb 
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Maintenance, Metering Pump Nov 
Management, Optimizing Profits Aug 
Marine Sciences Conference Program Aug 
Matrix, Diode Logic Avr 


Measurement Gap, Standards Feb. 38, 


Measurement Standards....Peb. 38, 39, 40, 41, 42, 
51, 54, 58, 63, 67, 69, 71, Mr. 60, 68, Apr 
May 40. June 38, Aug. 80, Dec 

Measurement Standard Bibliography Feb 
Measurement Standards Division Survey July 
Medical, Air Pollution Meter July 
Meteorological, Rainfall Data 2sseee OC. 
Miniaturization, Computer Nov 
Missile Control, Hot Gas Apr 


National Bureau of Standards Feb 
Navigational Computer Nov 
Neutrally Buoyant Floats, Undersea Oct 
Nodular-Iron Control Valves May 
Nonlinear System Analysis July 
Nuclear Symposium (Joint) Program 

and Report Aug. 23, Nov 


Instrumentation 


Oceanographic 
Sept. 58, Oct. 34, Nov 
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Proportional Pump Maintenance Nov 


Quartz Mfg. Instrumentation 


Rainfall Data, Digital Presentation 

Ratio Control, Flow 

Reactor Simulation by Computer 

Recording Fast Changing Temperatures 

Remote Binary Control of Motors 
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Underwater 

Research Methods and Instrumentation 
Symposium 

Resistance Thermometer 

Ridge Analysis Optimizes Profits Aug 


Sept 
June 


Sales Engineers, Selection Oct 
SAMA, List Recorder-Controller 
Standards July 
Scheduling Standards Calibration Aug 
Selecting Sales Engineers Oct 
Selector Control, Multiple-Motor Aug 
Servo Control Experiment June 
Servomechanism Experiments Oct 
Servo Simulator Experiments Apr 
Servo-Teaching Machines July 
Simulation of Reactor, Computer July 
Simulation of Servos Apr 
Sound Velocity, Underwater Dec 
Standards, Aero-Space Transducer Sept 
Standards Laboratories Feb. 58, Dec 
Standards, Measurement (See ‘‘Measurement 
Standards’’) 
Steelmaking, Computer Control Dec 
Step-Response Testing Mr. 48, Apr 
Strain-Gage Potentiometer May 
Strain-Gage Torquemeter Mr 
Surveys, Underwater Dec 


Tank Volume, Mea‘ '~ement May 
Teaching Machines, “°rvo July 
Technician Training Jan. 108, Feb 
July 51, Oct. 50, Nov 
Temperature Control Mr 
Temperature, Measurement June 
Test Facility Standards Mr 
Testing Electronic Components June 
Thumpers, Underwater Jan 
Top Twenty Show Products Nov 
Torque Meter, Strain-Gage Mr 
Traceability of Measurement 
Standards Feb. 51, Apr. 58, Dec 
Trace Identification, Osctllograph Sept 
Training (also see ‘‘Education’’) 
Training, ISA Section Nov 
Transactions Dec 
Transducer Standards. Aero-Space Sept 
Transponder, Digitizing Data Nov 


Underwater Instrumentation Jan 
Underwater Instrumentation Aug 

Sept. 58, Oct. 34, Nov. 38, Dec 
Ultrasonic Detector, Gas Chromatograph....June 
Ultrasonic Inspection Mr 
USAF Standards Program Dec 


Valve Actuator, Electric 
Valves, Nodular Iron Control 
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Viscosity Compensated Flow 
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When | 
Your Process 
Demands @ 
Excellence... 


A process is only as good as its controls, and the heart 
of a control system is the valving. The primary purpose 
of a valve is to control the flow of fluids with the 
demands of a process determining the characteristics of 
the valve. Your process, will therefore, govern 

valve selection. 

BS&B’s Super 70 valves with a record of outstanding 
performance under exacting conditions will provide your 
process with maximum efficiency. 

A valve will work best only when intelligently applied to 
the operating conditions of the process. BS&B’s technical 
service group is well qualified to assist you in valve 
selection and application. 





The Super 70 Family of Valves 





Globe—Top and 
Bottom Guided 


Double Ported 
Single 
[Ported 





















































Globe— 
Globe—Top and Top and Bottom 


Bottom Guided— Guided— 
Double 


Clamp Ring 
Closure—Double Ported- [singie 
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For the complete Super 70 story, write... Dept. 4-EH12 
BS&B 7500 East 12th Street, Kansas City, Missouri. 
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REVOLUTIONARY 
NEW | 
CONCEPT 
IN 
RECORDING! 


For years instrument users have struggled with 
making their potentiometer recorders compatable 
with changing input needs. Today it may be 
necessary to measure temperature, tomorrow 
pressure. In order to be prepared to meet these 
changing demands it has been necessary to stock 
a number of recorders, or spend hours in modify- 
ing existing input circuits. 

This costly and outmoded instrumentation is 
no longer necessary! Westronics, Inc. now brings 
to the industry a totally new UNIVERSAL 
RECORDER featuring panel or table mounted 
EXTERNAL PLUG-IN input modules. Each has 
in itself a maximum of versatility. 


The Standard Universal Recorder is com- 
pletely self contained: Ready for millivolt 
or thermocouple recording (changeable 
by means of INTERNAL PLUG-IN 


RANGE CARDS). 


By simply connecting one of the 
EXTERNAL INPUT MODULES to an 
existing receptacle on the rear of the in- 
strument, its uses are extended to: 
ADJUSTABLE SPAN AND ZERO, 
RESISTANCE BULB CALIBRATION, 
STRAIN GAGE MEASUREMENT, and 
MANY OTHER USEFUL FUNCTIONS! 





MODERN DESIGN 


Everything about the new Westronics Universal 
Recorder is modern. Nothing old fashioned about 
this one! Note these features: 


© COMPACT DESIGN (Only 854” high) 

e ZENER DIODE STANDARDIZATION 

© PULL OUT CHASSIS 

© PLUG-IN AMPLIFIERS 

® BALL POINT PENS (That Really Work!) 

© QUICK CHANGE CHART SPEED SELECTOR (No gears to change) 


QUALITY 


The new Westronics Universal Recorder fea- 
tures a servo system that uses ball bearings 
throughout. The pen carriage utilizes ball bearing 
motion on a precision ground track. No trouble- 
some sheet metal parts sliding on rods on this 
one. Smooth ball bearing floating action is what 
makes dependable Ball Point inking practical. 


VERSATILITY 


The new Westronics Universal Recorder is 
second to none in versatility. Available in 5” 
and 11” strip chart sizes, single pen, 2 pen 
and multipoints. 


ALL THESE FEATURES AND A COMPETITIVE PRICE TOO! 


CALL ON ONE OF WESTRONICS 23 SALES-SERVICE REPRESENTATIVES 
TO HELP YOU SPECIFY A WESTRONICS UNIVERSAL RECORDER TODAY. 


VVA--t a ol ah kok fam fo i om 


TWX FT 8248 U . 


3605 McCART STREET ° 


FORT WORTH, TEXAS 
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